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DECLARATI ON
of the
RECORD OF DECI SI ON

OPERABLE UNI T #3 McI NTCSH FACI LI TY
SI TE NAME AND LOCATI ON

C ba- Gei gy Corporation Superfund Site
Mel nt osh, Washi ngton County, Al abama

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent (Record of Decision), presents the selected renedial action for QU #3 at
the McIntosh Facility for the G ba-Geigy Corporation Chem cal Superfund Site, Ml ntosh, A abana,
devel oped i n accordance with the Conprehensive Environnental Response, Conpensation and
Liability Act of 1980 (CERCLA), as anended by the Superfund Anendnents and Reauthorization Act
of 1986 (SARA) 42 U S.C. Section 9601 et seq. and to the extent practicable, the National
Contingency Plan (NCP) 40 CFR Part 300.

This decision is based on the adm nistrative record for the G ba-Gei gy Corporation Chem cal
Superfund Site ("the Site").

The State of Al abanmm, as represented by the Al abama Department of Environnmental Managenent
(ADEM), has been the support agency during the Renedial Investigation and Feasibility Study
process for the G ba-Ceigy Superfund Site. In accordance with 40 CFR 300.430, as the support
agency, ADEM has provided input during this process. The State of Al abama concurs with the
sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances (pollutants or contam nants) fromthe
Site, if not addressed by inplenmenting the response action selected in this ROD, may present an
i mm nent and substantial endangernent to public health, welfare and/or the environnent.

DESCRI PTI ON OF SELECTED REMEDY
This operable unit is the final of four operable units at the G ba-Ceigy Site.
The maj or conponents of the selected renedy for operable unit three include:

. Excavati on of approxi mately 2500 cubic yards of soil and sedi nent above the cl eanup
level, 15 ppm DDTR 15 ppm DDTR has been determned to be the best bal ance of
protection for the environnent based upon our present know edqe at the site.
Excavated soil and sedinment would be treated with the QU #2 and QU #4 soil if the
concentrations is above 500 ppm DDTR

. Soi|l excavated fromthe floodplain (QU #3) that is bel ow 500 ppm DDTR nay be used as
subsurface backfill for excavated areas of QU #2. Prohibiting the placenent of soil
or sedinent with concentrations greater than 500 ppm DDTR wi || ensure that
subsurface treatnment |evels established in the QU #2 ROD for the protection of
groundwater will not be exceeded. Based on the current infornation, the najority of
the soil and sedinent woul d be available to be used as subsurface backfill.



Backfilling the excavated areas of the floodplain with clean fill.

In-situ biorenediation of approximately 10 acres of the nore ecologically sensitive
areas (cypress swanp(s) and bottom | and hardwood forest) that exceed the cl eanup
level if G ba-Ceigy denonstrates to EPA's satisfaction that in-situ biorenedi ation
will provide sufficient and tinely degradation of all DDTR wi thout increasing the
rate of nmethylation of nercury in areas where the wastes are commingled. |If

C ba-Ceigy is unable to denonstrate to EPA's satisfaction that in-situ

bi orenedi ation will achieve all of the renedial goals for the area(s), the area(s)
wi Il be addressed by objective #2 of the Renedi al Design Study (bel ow).

Conducting Renedi al Design studies to acconplish the follow ng objectives:

1. To provide the baseline | evels which will be used to nonitor the long-term
effectiveness of the renediation

2. To determine if it is necessary to nodify cleanup goals in different areas
of the floodplain based on ecol ogical sensitivity (i.e., To avoid the
unnecessary destruction of habitats that nay be irrepl aceabl e by bal anci ng
the effects of the contamnants with the effects of the cleanup); and,

3. To sel ect appropriate species to be used for nmeasuring the effectiveness
of the remedy. To establish perfornmance standards or naxi mum contam nant
I evels in those species to determ ne when site renediation is successful

Based on the results of the Renedial Desiqgn studies, the cleanup |evel nmay be adj usted

If adjustnents to the cleanup | evel are nade, such adjustnents will be published in a fact

sheet, ESD, or

RCD Anendnent .

STATUTCORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedi a
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent or resource recovery technol ogies, to the naxi numextent practictable. However,
because treatnent of the principal ecological threats of the site was not found to be
practicable, this renedy does not satisfy the statutory preference for treatnent as the
principal element. Finally, it is determned that this remedy naxim zes |ong-term

ef fecti veness

Because this remedy would result in hazardous substances remai ning on-site, a review would be
conducted within five years after commencenent of the renmedial action to ensure that the
remedy continues to provide adequate protection of human health and the environnent.

<I MG SRC 0495244A> <I MG SRC 0495244B>
Richard D. Green, Associate Director of DATE
Super fund and Energency Response



Deci si on Summary of
Record of Deci sion

C ba- Gei gy Corporation
Mel nt osh, Al abama

1.0 SITE LOCATI ON AND DESCRI PTI ON

The G ba-Ceigy McIntosh facility is located two mles northeast of Ml ntosh, A abama and
approximately 50 mles north of Mbile, A abana. The property is bounded by a pine forest to
the north (Boykin property), AQin Corporation Property to the south, and the Tonbi ghee River to
the southeast. The nearest residents are approxinately 1.5 mles to the west and the south.
Approxi mately 300 residents live within a 3 mle radius.

The entire G ba-Geigy property enconpasses approximately 1,500 acres, of which 1,130 acres (2.4
sq mles) consists of devel oped plant site. The renmining 370 acres consists of undevel oped
swanp and bottom ands that conprise a portion of the Tonbi gbee River floodplain. The floodplain
is separated fromthe devel oped portions of the plant property by a steep escarpnent known as
the "bluffline."

<I M5 SRC 0495244C>
FI GURE 1-1 LOCATION OF SITE

The portion of the floodplain owed by G ba-Geigy Corporati on has been nodified fromits
pre-devel opnent condition beginning in 1952. In 1955, discharge froman effluent inpoundnent
flowed al ong the southern edge of the manufacturing facility eastward toward the bluffline then
di scharged to the Tonbi gbee river via an effluent ditch which was constructed to convey the
wastewater to the Tonbi gbee River. The river water punp station was constructed in 1962 to
supply process water to the production facilities on the upland terrace

In 1965, waste waters were routed through new i npoundrments for treatnment. Effluent fromthe

i npoundnents was di scharged to the effluent ditch which was rerouted to its present-day | ocation
al ong the southern edge of the property to the Tonbi gbee River. The transporting of effluent
from enpoundnents to the Tonbi gbee R ver and mgration of contam nation from nearby upl and
former waste managenent areas during periods of heavy rainfall or flooding were the prinary
sources of contamination in the floodplain. The nearby upland forner waste nmnagenent areas are
a part of the QU#2 and OU#4 cl eanup

The effluent diffuser line was constructed in late 1968 to convey wastewater effluent and to
provide a m xing nechanismfor the effluent as it was discharged to the Tonbi gbee River. The
pi peline diffuser section was anchored to the river bottom The effluent diffuser line was
taken out of service in late 1973 when the biological treatnent systemwas constructed

In 1973, a biological treatnent systemwas constructed east of the nmanufacturing area. From
1973 until 1988 all treated wastewater fromthe biological treatment systemand all neutralized
dil ute wastewater and i npounded stormmater fromthe dilute inmpoundment was di scharged to the
effluent ditch via gravity pipelines. These effluents were conbined with once-through
non-contact cooling water in the effluent ditch to make up the plant's NPDES di scharge. The
effluent ditch remains in use for stormwater overflow Treated effluent now traverses the
floodplain in an encl osed el evated pi peline.

Two areas were identified in the floodplain which nanifest evidence of vegetative stress. The
largest area was located i medi ately bel ow the bluff line and a second area was | ocated adj acent
to the first, southwest of the former effluent ditch. The vegetative stress was believed to



have been caused principally by former soil erosion and deposition fromthe adjacent bluffline.
Erosion fromthe bluffline area was halted in 1985 by stabilization of the escarpnent with
extensive rip-rap and i nprovenent of the vegetative cover of the bluffline surface. At the tinme
of the Rl Field Investigations (1988), natural revegetation of the stressed areas had begun

The intervening years since that study have seen a narked increase in the area extent and
density of vegetation in these areas.

<I M5 SRC 0495244D>

In 1986, portions of the floodplain property along the south road near the river were seasonally
used to collect newy deposited river sedinent which was used as top soil. The floodplainis
wel | drained during periods of |ow water due to an active nai ntenance programin which drai nage
conduits and ditches are regularly cleaned of beaver dans and trapped debris which otherw se
tend to retard the drainage in the floodplain. Aside fromthe effluent ditch and newer effl uent
conveyances, the floodplain has not been utilized for waste managenent.

In Decenber 1988 the use of the effluent ditch as a conduit for treated wastewater was

di scontinued. An above-ground pipeline now conveys treated effluent fromthe new waste waster
treatnent systemwhich was brought on line at that tine. The effluent pipeline follows the
course of the effluent ditch to the Tonbi gbee River. Approximately 500 feet before reaching the
river, the diffuser |ine descends bel ow ground and energes on the river bottom where waste
water is diffused along the width of the river

The domi nant surface water bodies in the region surrounding the Site are the Tonbi ghee and

Al abana Rivers. The Tonbi gbee River is characterized as a | arge, neandering river surrounded by
nurrer ous oxbow | akes and wetl ands. The Tonbi gbee R ver originates in northeastern M ssissipp
and flows 442 river mles south to its confluence with the Al abana River. The Tonbi ghee and

Al abama Rivers formthe Mbile R ver, which then flows south another 45 river mles until it
enpties into Mbile Bay in the Qulf of Mexico. The gentle regional slope has resulted in very
broad fl oodpl ai ns al ong each of the rivers; large portions of the Tonbi gbee R ver Valley
(including the floodplains in the vicinity of Mlntosh) are flooded annually.

There are relatively few areas of ponded water within the study area that are wet enough to
support aquatic life throughout the year. Wthin the G ba-Ceigy floodplain, these are limted to
the stormmater drainage ditch (formerly the effluent ditch), which parallels the south
floodplain road for nost of its course in the floodplain, and the northern drainage ditch that
parallels the north floodplain road. A drainage area below the bluffline contains water for nost
of the year. In addition to the Tonbi gbee River, the principal off-site aquatic habitats are
the din drainage which includes a small cypress swanp, a connecting drai nage way and associ at ed
depression, and din Basin, which is a | ake occupyi ng approxi nately 65 acres. Additiona

aquatic habitat is provided by Johnson Creek which flows seasonally through the northern portion
of the G ba-Ceigy property onto the adjacent Boykin property where it has been dammed, creating
a permanent water body. The only aquatic habitat of sufficient depth throughout the year to
sustain popul ations of large fish is the Adin Basin and ponded portions of Johnson Creek.

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

The G ba-CGeigy McIntosh facility, fornmerly owned by Gei gy Chem cal Corporation, began operations
in Cctober 1952, with the nanufacture of one product, dichlorodiphenyl-trichloroethane (DDT).
Though 1970, Ceigy expanded its MlIntosh faciities by adding the production of fluorescent
brighteners used in laundry products; herbicided; insecticides; agricultural chelating agents
and sequestering agents for industry. |In 1970, Geigy nerged with C ba (Chem cal Industry in
Basel, Switzerland), form ng G ba-Ceigy Corporation



The EPA Region |V Environnmental Services Division of Athens, Georgia (ESD) conducted an
investigation in August 1982 of the din Chemical Conpany |ocated adjacent to the G ba-Gei gy
Site. As a part of the investigation, ESD sanpled a drinking water well on C ba-Cei gy property.
This sanpling indicated the presence of hazardous substances which warranted further eval uation
of the contam nation problemat G ba-Geigy. In June 1983, the Hazardous Ranki ng System ( HRS)
survey was conpleted and the Site was assigned a ranking of 53.42. The G ba-CGeigy Ml ntosh

Pl ant was included on the National Priorities List (NPL) in Septenber 1983.

In October 1985, EPA issued G ba-Ceigy a RCRA permt, which included a Corrective action plan
requiring G ba-CGeigy to renove and treat contam nated groundwater and surface water at the site.
The corrective action plan stipulated that C ba-Ceigy woul d prepare a Renmedi al |nvestigation/
Feasibility Study (RI/FS) for the disposal areas being studied by the Superfund program Figure
2 depicts the location of CERCLA areas within the G ba-CGeigy Site.

The ten units closed under the RCRA pernit include:

. Di azi non Wastewater Sewer: UWilized to pipe D azinon waste to the D azinon Destruct
I mpoundnent. C osure under post closure care in 1976.

. Triangul ar | npoundnent: Constructed in the 1970s to deconpose Di azi non resi dues.
Closure during interimstatus conpleted in 1986.

. Rect angul ar | nmpoundnent: Constructed in 1972-1973 to hold sludge fromthe dilute
i mpoundnent. Cdosure during interimstatus conpleted in 1987.

. Class C Landfill: Permtted by Al abama in 1973 and permtted under RCRA Interim
Status regulations. Cdosure during interimstatus conpleted in 1987.

. Bi ol ogi cal Sludge Landfill: Permtted by A abana in 1978 and | ater operated under
RCRA Interim Status for disposal of dewatered sludge. dosure during interimstatus
conpl eted in 1987.

. Di azi non Destruct Inpoundrment: Constructed in 1965. O osure under post closure care
conpl eted in 1989.

. GVt 44 | npoundnent: Put into service in early 1970s. Constructed for the GV 44
wastes high in nitrogen conmpounds. Its use was discontinued in the |ate 1970s.
Cl osure under post closure care conpleted in 1989.

. Effluent Diffuser Line: Constructed in late 1968 to convey effluent for discharge
into the Tonbi gbee River. Taken out of service in 1973 due to a change in the
wast ewat er treatnment system closure of RCRA inpoundnents, and a change in the NPDES
permt.

. Effluent Disposal Well: Installed in 1971. Used for the injection of biotreated
effluent to reduce the quantity of NaCl discharged into the river. The use of the
wel | was unsuccessful and it was plugged in 1983. ADEM required no post-closure
noni tori ng.

. Dilute Ditch: This ditch collected dilute wastewater and surface water runoff to be
conveyed to the Dilute Inpoundnent. Use ceased in 1971. Continued nonitoring of
this ditch under a RCRA Corrective Action permt.

<I M5 SRC 0495244E>



Pursuant to the Corrective Action portion of the permt, in 1987, Gba-Ceigy installed a
groundwat er punping systemto intercept and renove contam nated groundwater fromthe shall ow
alluvial aquifer. The water renoved fromthese wells was treated in the plant's existing on-site
wastewat er treatment systemuntil fall 1988, when the plant's new bi ol ogi cal wastewater
treatnment systemwas conpleted and used to treat the groundwater. The treated water is

di scharged into the Tonbi gbee River in conpliance with appropriate National Pollutant D scharge
El i m nation System (NPDES) Regul ati ons.

C ba-CGeigy has installed four (4) corrective action nonitoring wells along the southern boundary
of the property to nonitor the effectiveness of the punping well system The effectiveness of
the punp and treat systemin preventing the mgration of contam nated groundwater off-site and
reduci ng the concentrations of contamnants in the groundwater is well established.

EPA conpl eted the Superfund deci sion docunent (the Record of Decision or ROD) for operable unit
one in Septenber 1989 after public comments were carefully considered. The ROD identified the
EPA sel ected remedy, "No Further Action". This selection was based on the established
effectiveness of the groundwater punp and treat systemalready installed under the RCRA pernit
to address groundwater contam nation in the shallow aquifer at the Site.

In accordance with the corrective action plan, G ba-Ceigy retained BCM a technical consultant,

to performthe RI/FS. Field work, which began in Cctober 1985, was conducted by BCM on G ba's

behal f, with EPA's oversight. The principal finding of the Rl study was the definition of the

extent of contanmination from el even additional waste nanagenent areas within the study area that
woul d be addressed under CERCLA.

The CERCLA Site has been grouped and divided into two Areas of Contami nation (AQCs) based on
their relative proximty to each other. The AOCs are roughly separated by the reservoir (See
Figure 2).

In January 1990, G ba-Geigy submitted the FS report. This report identified and screened
alternatives for cleanup at the el even former waste managenent areas. |n Septenber 1991, EPA
i ssued a ROD addressing soil contamination at 10 of eleven 11 former waste nmanagenent areas,
(0OR), at the Site. In July 1992, EPA issued a ROD addressing soil contam nation at the

el eventh former waste managenent area (the bluffline Area 8).

The naj or conponents of the selected renedies for QU #2 and QU #4 as presented in Novenber 1993
Expl anation of Significant Differences and the Notice of Final Renedy Sel ection section of the
Decenber 1994 Fact Sheet incl ude:

. Excavation of contam nated soils and sludges until established cleanup |evels are
reached or until site specific excavation limts are reached;

. On-site thermal treatnent of approximately 240,000 cubic yards of highly
contam nated soils and sl udge;

. Treated soil and residual ash fromthe thernal treatnent process which neet Land
Di sposal Restriction treatnent standards are consi dered decontam nated and nay be
used as backfill for the excavated areas;

. In-situ soil flushing conbined with isolation walls and extraction wells to

renmedi ate areas where the risk based cleanup | evels are not achi eved before,
excavation depth of 20 feet is reached;

. Issuing a public notice in a local newspaper and sending a fact sheet to persons on



the mailing list at the conpletion of the 30%design report. The purpose of the
fact sheet and the public notice would be to informthe public of the technol ogies
sel ected that were proven effective during the treatability studies conducted during
the remedi al design - addressed in the Decenber 1994 Fact Sheet;

. Vegetating the area and establishing a suitable vegetative cover; and,
. Institutional controls for |and use and groundwater use.

G ba- Gei gy signed an Administrative Order by Consent (ACC), effective March 31, 1992 with EPA to
determ ne the potential ecological inpact of contam nants in the floodplain, characterize any
threat to Dublic health, welfare or the environnent. Based on the data results fromthe

Ecol ogi cal Assessnent/R Report Addendum DDE, DDT, DDD, atrazine, diazinon, simazine,

but yl benzyl pht hal ate and all herbicides were selected as Contami nants O Potential Concern
(COPCs) for evaluation of the floodplain risk assessnent. |n addition, G ba-Geigy was required
to devel op and evaluate alternatives for renedial action.

EPA will continue its CERCLA enforcenent activities and will notify Cba-CGeigy prior to the
initiation of the renedial design for participation in the selected renedial action. Should

C ba- CGeigy decline to conduct future renedial activities, EPA will either take additional CERCLA
enforcenent actions or provide funding for these activities while seeking cost recovery for all
EPA-f unded response actions at this Site.

<I MG SRC 0495244F>
Figure 2-3 Site Map

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

The RI for the Gbha-Ceigy Site was released to the public in August 1988. The FS and the
Proposed Plan for the Cba-CGeigy Site addressing Operable Unit 2, were released to the public on
July 30, 1990. An addendumto the FS addressing the contamination in Area 8 (QU #4), and the
Proposed Pl an addressing QU #4 was released to the public in April 1992. The Renedi al
investigati on Report Addendum / Ecol ogi cal Assessnment Report was released to the public in April
1994. The FS addendum and the Proposed Pl an addressing contam nation in the floodplain area (QU
#3) was released to the public in Decenber 1994. These docunents were nade avail abl e by

pl acenent in both the administrative record docket and the informati on repository naintai ned at
t he EPA docket room at Region |V Headquarters in Atlanta, Ceorgia and at the McIntosh Town Hal |,
in Mlntosh, A abama. Pursuant to regulations, a public comrent period was hel d from Decenber
15, 1994 through January 14, 1995.

A notice was placed in the Mbile Press Register on Decenber 15, 1994 announcing the comment
period. In addition to the public comrent period and the adm nistrative record files, a public
neeting was hel d on Decenber 20, 1994 in MIntosh Al abana. At this neeting representatives from
EPA answered questions and addressed community concerns.

A response to all significant comments received during the public comment period is included in
t he Responsi veness Summary (Appendi x A), which is a part of this Record of Decision.

Thi s deci si on docunent presents the selected renedial action for operable unit three of the

C ba-CGeigy Site, chosen in accordance with CERCLA, as anended by SARA and to the naxi mum extent
practicable, the NCP. The decision for this Site is based on the adm nistrative record. The

requi renents under Section 117 of CERCLA/ SARA for public and state participation have been net
for this operable unit.



4.0 SCOPE AND ROLE OF CPERABLE UNI TS

Due to the size of the facility, the nunber of areas and the variety of contam nants, the
problens at the Gba-Ceigy Site are conplex. As a result EPA has organized the work into four
(4) operable units (QUs). The operable units at this Site as identified in the ROD issued for
Qperable Unit Two in Septenber 1991 are:

QU #1  Contami nation of the shallow (Al luvial) groundwater aquifer. The groundwat er
punp and treatnent systemis currently operating.

QU #2  Contamination of soils at ten of eleven former waste nanagenent areas. The
renmedi al design to inplenent this source control action is currently being
prepared by G ba-Geigy.

QU #3 Contamination within the floodplain, the effluent ditch (previously called the
|l ower portion of the dilute ditch) and areas in the Tonbi gbee River wthin close
proximty to the Site.

QU #4  Contamination of soils in former waste nmanagenent Area 8 and the dilute ditch
(previously called the upland portion of the dilute ditch). The renedial design
to inplenent this source control action is currently being prepared by
G ba- Gei gy.

This Operable Unit (QU #3), addresses the contam nation within the floodplain area and the | ower
portion of the effluent ditch at the Site. The upper portion of the effluent ditch was cl osed
in accordance with an approved RCRA Cosure Plan. The ditch, as well as other closed units, was
excavat ed, capped, and is bei ng maintai ned through RCRA Post-d osure care. Upon further

eval uation, EPA has decided to continue addressing the effluent ditch under RCRA authority, as
adm ni stered through the HSWA Pernit. In addition, the Tonbi gbee River close to the site will
not be discussed in this operable unit because they are currently being addressed in the Mbile
Ri ver Study.

The January 1990 Feasibility Study Report and the February 1992 addendumto the Feasibility
Study Report submitted by G ba- CGeigy docunent the devel opnent, screening and detail ed eval uation
of potential alternatives for renediation of the forner waste nanagenent areas identified and
characterized during the Renedial Investigation. The July 1994 Feasibility Study Report Addendum
docunents the screening and eval uation of potential alternatives for renediation of the

floodpl ain area. EPA has evaluated the alternatives considered for remedi ati on of the

floodpl ain area and the risk posed by the contam nants as they relate to the "CERCLA" Site.
Based on this eval uation, EPA has determ ned which alternative or conbination of alternatives
woul d achi eve the CERCLA cl eanup objective, to renedi ate the source of the contam nation,
mnimze the mgration of the contamination fromthe soil/sedinent to the groundwater/surface
wat er, and prevent current or future exposure to contam nated groundwater or other environnental
receptors. The approach to this operable unit is consistent with past work conducted at the
Site.

5.0 SUWARY OF SI TE CHARACTERI STI CS
The followi ng sections describe the general characteristics at the site.
5.1 PHYSI OGRAPHY/ GEQLOGY/ CLI MATE

The Study Area is located in the Southern Pine Hlls District of the East @ulf Coastal Plain



Physi ographi ¢ Province and is situated in the botton and fl oodpl ai n adj acent to the Tonbi ghee
River. The Southern Pine HIlls is a noderately dissected plain that slopes gently to the south
In vicinity of the Site, the Tonbi gbee River is characterized by broad neanders and nunerous
oxbow | akes in a well devel oped floodplain. Elevations range to about 10 feet (MSL) and sl opes
range fromzero to one percent in the G ba-CGeigy Corporation floodplain. This floodplain is
separated fromthe adjacent upland terrace by a distinct escarpnent having as much as 35 to 40
feet inrelief and locally known as "the bluffline". The natural site topography has been
locally nodified with the devel opnent of floodplain roads and barrow, the construction of the
effluent ditch, and the riverward extension of the bluffline.

The three prom nent geologic structures in the region are the McIntosh Salt Done, the Jackson
Fault System and the Mbile G aben. The Mbile G aben has been identified as a downt hrown

bl ock fault paralleling the Tonbi gbee River. The Jackson Fault represents the easternnost
upthrown fault boundary of the Mbile G aben. The westernnost upthrown fault boundary is not
mani fested as a surface displacenment. The Mcintosh Salt Done is | ocated approxi mately two

m | es southwest of the Study Area. The done pierces the Mocene sedinments within 440 feet of the
ground surface and is approximately one mle in dianmeter. Southwestern Washi ngton County is
underlain by recent alluvium Pleistocene age |ow terrace deposits, and sedi nents conprising the
M ocene Series Undifferentiated. These strata consist of alternating deposits of sand, clay,
silt, and gravelly sand

Cba-Ceigy is situated upon a low terrace i medi ately adjacent to the Tonbi ghee R ver

floodpl ain. A continuous surficial clay layer is underlain by deposits of silt, sand, gravel

and clay. The surficial clay layer ranges in thickness fromonly a few feet to over 50 feet.

The contact with the underlying sand is characterized by sandy clay, sand and gravel. These

Pl ei st ocene deposits range in thickness from60 to 100 feet. The Pl ei stocene deposits
unconformably overlie nore than 700 feet of alternating |ayers of Mocene age sand, gravels, and
cl ays.

This region is characterized by the absence of exceptionally cold winters and the presence of
high humdity. The relatively mld tenperatures in south Al abama allow for a | ong grow ng
season, ranging from approxi mately 230 days in southern Washi ngton County to 300 days al ong the
coast. Killing frost may not occur until early Novenber in southern Washi ngton County, and the
last winter frost may be expected in md-March

Annual rainfall in south Al abana is anong the highest in the contiguous United States, averaging
about 64 inches. The precipitationis relatively evenly distributed over the year although
there is a snmall peak in July during the thunderstormseason. July rainfall averages 7.6
inches. The driest season runs from Cctober through Novenber when the nonthly average is 3.5

i nches. Thunderstorns, the predom nant node of precipitation, occur on average 80 days a year

al though nore frequently in the summer than other seasons.

The Mclintosh floodplain is a seasonally dynam ¢ systeminfluenced to a |arge extent by frequency

and duration of inundation. Due to the seasonal variations in water depth and rainfall in the
region, the entire floodplain is flooded for 3 to 5 nonths of the year (typically from Decenber
to April). Inthe vicinity of the Site, areas 25 feet in elevation and below are typically

inundated with water during this period; these areas nmay be under 10 feet of water or nore
during part or all of the period of inundation

Much of the floodplain is contiguous with the Tonbi gbee River during periods of conplete

i nundation, and novenents of fish and other aquatic organisns are largely unrestricted. From
md-to late spring, water begins to recede due to decreased flowrate in the Tonbi gbee R ver
decreased precipitation, and i ncreased evaporation. The anobunt of avail abl e aquatic habitat
shrinks as water collects in pools and depressions on the floodplain. Gadually throughout the



summer nonths aquatic habitat beconmes restricted to the areas of pernanent water described
above

5.2 SALS

The G ba-CGeigy Corporation floodplain is conprised of soils which include Urbo series in the
upper half nearest the bluff Iline and the Cchl ockonee series in the riverward half. The Wbo
series consists of fine, mxed acid soils. The A horizons are predomnantly silty clay |oans
with B horizons consisting of silty clay. These soils are forned an floodpl ain sedi nents

t hroughout the Coastal Plain. Urbo series soils are somewhat poorly drained and are very slowy
pernmeabl e. The Cchl ockonee series consists of deep, well drained, |oany soils. These are
formed in the alluviumof floodplains throughout the Coastal Plain. Wthin the study area these
soils are restricted to those floodplain areas i medi ately adjacent to the Tonbi gbee R ver

Soi|l and sedi nent sanples collected during this Ecol ogi cal Assessment were subjected to

sedi nentary petrol ogi cal anal yses.

5.3 SURFACE WATER HYDROLOGY

The Tonbi gbee River flows in a southeasterly direction fromits headwaters in northeastern

M ssi ssippi where it is linked to the Tennessee River, to its confluence with the Black Warrior
Ri ver near Denopolis, Al abama, 267 mles downstream From Denopolis, the Tonbi gbee flows south
175 mles where it converges with the Alabama River to formthe Mbile R ver. The Mbile R ver
flows south 45 mles to Mbile, entering into the Mdbile Bay estuary. Significant portions of
t he Tonbi gbee River are flooded annually including the study area fl oodpl ain

During low river stages, surface water features in the study area include AQin Basin and

associ ated wetl ands and depressions, and a portion of Johnson Creek which enters the floodplain
on adj acent Boykin property north of the G ba-Geigy Corporation property. Johnson O eek has
been i npounded and during low river stages forns a narrow pond (Boykin Pond) having a width of
approximately 100 to 250 feet and a I ength of approxi nately 4500 feet.

5.4 BI OTA OBSERVATI ONS

The flora and fauna in the vicinity of the G ba-Ceigy Corporation, MlIntosh facility are typica
of those found in the southern portions of the Al abana Coastal Plain. The G ba-Ceigy
Corporation property exhibits floral species characteristic of bottom and floodplain forests as
wel | as upland m xed hardwood- pi ne forests.

There are three vegetative comunities within the floodplain: cypress-tupel o swanp, bottonl and
har dwood forest, and clearings. Cypress-tupelo forests occur in sem-permanently flooded areas
that are flooded all of the dormant season (Novenber through March) in nost years. Trees in
these areas are limted to those that can withstand extended periods of flooding. Tree species
in these areas are dom nated by bald cypress and water tupelo

Bottom and hardwood forests occur in tenporarily flooded areas which are generally fl ooded from
Decenber through March. The southern floodplain forests are dom nated by various species of
oak. The groundcover in nature bottom and hardwood stands is sparse because of the Iimted
amount of light that penetrates the dense forest canopy. Also, in clearings and open areas on
the fl oodpl ai n herbaceous speci es are abundant.

The faunal assenblage found in the vicinity of the Site includes mammal s such as opossuns,

nol es, shrews, arnadillos, rabbits, fox, raccoons, and white-tailed deer. Over 300 species of
birds are found in the Lower Coastal Plain. Many species may be found in the vicinity of the
Study Area. Representative anphibians and reptiles include frogs, toads, and sal ananders, as
well as the Anerican alligator and nunerous species of snakes



Wet | ands are typically highly productive and diverse systens that constitute habitat of high
value to wildlife. They are inportant breeding grounds for mgratory waterfow and nunerous
other birds and al so provide cover, forage, and resting and rearing habitat for birds, nmammals
reptiles, and anphi bians. 1In general, wetlands that contain a diversity of flora and provide
several vegetative strata (e.g., shrub layer, herbaceous |ayer) have a greater habitat val ue
because they provide nore food, cover, and reproductive resources to a greater nunber of
animals. Also, in general, larger wetlands that are continuous with other wetlands or habitat
areas provide better habitat than snaller, isolated wetlands.

The wetlands in and around the G ba-CGeigy McIntosh floodplain are ranked as highly effective for
pronmoting wildlife diversity and abundance by providing breeding, mgration, and wi ntering
habitat. The wetlands are used by mgrating and resident waterfow , wading birds, songbirds,
raccoons, deer, and other species. It is inportant to keep in nind that the wetl ands contai ned
within the area represent only a fraction of the wetlands that occur in the local area and in
the region.

The floodpl ain characteristics change seasonally, and with that, the anount of terrestria

habitat that is available also changes. In the winter and spring when the seasonal fl ooding
occurs, the Site is used by a variety of wintering and mgrating waterfow , consisting nmainly
of the dabbling ducks such as nallard, pintail, blue-winged teal, and wood duck (A x sponsa).

The Site is used as breedi ng habitat by sone birds although the highest concentrations of
breeding birds are found further south in the river delta. More terrestrial-based wildlife
(e.g., many mammual s) likely are concentrated in the upland portions of adjacent |ands. During
summer and fall when waters recede, waterfow usage decreases and wadi ng bird species use
increases. Qeat blue heron, green-backed heron, little blue heron, great egret, and snowy
egret have been observed feeding in pools and swanp on-site. More terrestrial wldlife species
also likely increase the use of the floodplain at this tine.

Mammal s known to occur at the site include raccoon, opossum cottontail, nuskrat, arnadillo, and
white-tailed deer. Qher species likely to occur are swanp rabbit, river otter, and mnk

Based on the results-of field surveys both on the C ba-Ceigy property and at the nearby Fred T.
Stinmpson Wldlife Sanctuary, snmall nammals (e.g., rodents, shrews) do not appear to be abundant
on the floodplain of the Tonbigbee River. This is likely, related to the Iimted herbaceous
layer that is characteristic of swanps and bottom and hardwood forests, since snmall manmals rely
on the herbaceous | ayer to provide forage and cover frompredators. An additional factor which
may i nfluence the abundance of small mammals on floodplains is that, due to their smaller hone
range, nuch of the floodplain is too distant fromthe habitat they use when the floodplain is

i nundat ed.

The only rare, threatened, or endangered speci es known to occur on the MlIntosh site is the
Anerican alligator (Alligator m ssissippiensis), which is classified as "threatened due to
simlarity of appearance (T/SA)". This classification is assigned to the alligator because of
its simlarity to the Anerican crocodile (Cocodylus acutus), which is a Federal endangered
species. Popul ations of the Anerican alligator are not considered ecologically threatened at
this time. Because of the T/SA status, State authorities closely regulate the harvesting of
alligators by issuing a limted nunber of hunting permts and by tracking the skins of the
harvested aninals to ensure that the skins are not those of the endangered crocodile.



6.0 SUWARY CF SITE R SK

CERCLA directs the Agency to conduct a baseline risk assessment to determ ne whether a Superfund
Site poses a current or potential threat to human health and the environnent in the absence of
any renedial action. The baseline risk assessnent provides the basis for determ ning whether or
not renedial action is necessary and the justification for perform ng renedial action

6.1 CONTAM NANTS OF CONCERN
Soi | / Sedi ment

Soi|l and sedi nent sanples were collected in May and June 1992 along Transects A through E and a
background area. Six sanples were collected from  Transects A, B and C for a total of 18
sanples. Three sanples were collected from T Transects D and E for a total of six sanples (see
Figure 6-1). Fourteen additional sanples (F1 through F14) were collected throughout the
floodplain in areas between the transects. The F-series sanples were anal yzed only for DDD, DDE
and DDT Six soil/sediment sanples were collected fromthe background area. Ei ghteen additiona
sanpl es contai ning DDTR were col |l ected by Woodward dyde in the AQin Basin under another CERCLA
investigation. Tables 6-1 and 6-2 present a summary of chemcals detected in surficial soil and
sedinent in the G ba-CGeigy floodplain and a summary of chemcals detected in the sedi nent of the
Ain Basin respectively. The summary tabl es present the frequency of detection, the nean, the
nunber of sanples used to calculate the nmean, the range of detection linits, and the range of
detection linits.

Fl oodpl ai n

DDE, DDT and DDD were the nost frequently detected organic chemcals and were present in greater
than 60% of all soil/sediment sanples collected fromthe floodplain. Concentrations were
greatest in sanples collected fromor near drainage ways and fromareas closest to the
bluffline. Concentrations throughout the renainder of the floodplain were | ower and generally

| ess than 100 ug/kg. The hi ghest concentration of DDT (152 ng/kg), was detected at sanple

| ocation Cl

Al though fewer data are available, the distribution of other frequently detected organic
chemcals within the floodpl ain appear to follow sonewhat a sinilar pattern. For exanple, the
hi ghest concentrations of 5 of the renmaining 10 insecticides (al pha-, beta-, and del ta-BHC

chl orobenzi |l ate, and hexachl or obenzene) were found near the drainage ways or close to the
bluffline. Mbst of the other highest concentrations of contaminants (including herbicides) were
detected in other portions of the D-transect drainage way or near the bluffline.

din Basin

DDE, DDD, and DDT were the nost frequently detected organic chemicals in the Ain Basin (19 out
of 19 sanples). The concentrations of these chem cals, however, were substantially bel ow those
detected in the floodplain.

Chl or obenzene, which was not detected in the floodplain, also was detected in all din Basin
sanpl es. Hexachl orobenzene (8/19) was the nost frequently detected of the renaining organic
chemcals at a concentration significantly greater than the single floodplain sanple in which it
was detected

In contrast to the floodplain, several inorganic chemcals were detected in the AQin Basin at
concentrations significantly (statistically) above background. Antinony, copper, cyanide
nmercury sodi umand zinc were the inorganic chem cals detected above background



Surface Water

A total of 18 surface sanples were collected in May and June 1992. Three sanpl es each were
collected fromTransects A, B, C, D, E and fromthe background Area. Table 6-3 contains the
summari zed surface water data. Table 6-4 identifies chemcals of potential concern for
surface soil/sedinent, surface water and bi ota.

<I M5 SRC 0495244G>



Table 6-1

SUMVARY OF CHEM CALS DETECTED I N SURFI CI AL SO L AND SEDI MENT FLOODPLAI N
ECOLOGI CAL ASSESSMENT

(Concentrations reported in ug/kg for organics, ng/kg for inorganics)

Mean Range of Detected Concentrations (d)
Frequency of Sanpl e Mean Range of
Chemical (a) Detection (b) Size (c) Concentration (d) Detection Limts (d,e) On-site Background (e, f)
Her bi ci des:
+  Ametryn (g) 12 / 23 23 152 7.4 - 28 9.25 - 2,200 ND (7.6 - 15)
*+  Alrazine 71 23 23 1,880 5.3 - 21 6 - 35,000 ND (5.6 - 11)
+ Pronet on(g) 3/ 23 23 18.3 12.8 - 55 46 - 110 ND (15 - 30)
+ Pronetryn (g) 8/ 23 23 43.7 6.2 - 24.5 11.5 - 510 ND (6.6 - 13)
+ Propezine (g) 5/ 23 23 563 4.6 - 18 5.75 - 8,300 ND (4.8 - 9.7)
*+ Si mazi ne) 5/ 23 23 1,500 11.6 - 46 14 - 32,000 ND (12 - 25)
+ Simetryn (g) 8/ 23 23 22.2 17.1 - 65 21 - 90 ND (17 - 35)
+ Ter but hyl azi ne (g) 3/ 23 23 72.2 4.9 - 19.5 33 - 1,500 ND (5.2 - 11)
+ Terbulryn (g) 6/ 23 23 38.2 11.8 - 46.5 26 - 360 ND (12 - 25)
+ Tol ban (g) 3/ 23 16 17.7 12.7 - 44.1 10 - 100 ND (13 - 30)
I nsecticides:
al pha- BHC (g) 3/ 23 23 42.6 2.21 - 240 2.75 - 530 ND (2.3 - 5.1)
bet a- BHC (g) 2/ 23 23 40. 4 2.21 - 240 6 - 610 ND (2.3 - 5.1)
del ta- BHC (h) 1/ 23 23 35 2.21 - 240 490 ND (2.3 - 5.1)
Chl or obenzil ate (g) 6/ 23 23 463 21 - 2220 19 - 6,500 ND (21 - 49)
* obD 22 | 37 37 3,730 4.20 - 29.8 18.2 - 67,000 ND (40.4 - 93.9)
* DDE 25/ 37 37 3,820 4.39 - 53.2 25.3 - 51,000 ND (25.4 - 56.9)
* DDT 24 | 37 37 3,000 4,39 - 29.8 15.5 - 57,000 ND (25.4 - 56.9)
* Di azi non 2/ 23 23 16. 2 16 - 70 28 - 76 ND (19 - 38)
Hepl achl or Epoxi de (h) 1/ 21 21 11.5 2,21 - 108 89 ND (2.3 - 5.1)
Hexachl or obonzene (h) 1/ 23 2 197 389 200 ND (409 - 1,200)
Ot her Organic Chemical s:
Benzo(b) fl uorant hene (h) 1/ 23 1 NC NA 83 ND (409 - 1,200)
* But yt benzyl phl hal ate 11/ 23 23 398 419 - 1,600 13 - 1,400 ND (409 - 1,200)
Chl or obenzene (g) 2/ 23 2 3.5 NA 3-4 ND (13 - 1,500)
Chl orof orm (g) 6/ 23 23 15.3 12 - 56 0.5 - 160 0.8 - 0.2
Chrysene (h) 1/ 23 1 NC NA 42 ND (409 - 1,200)
Di benzofuran (h) 1/ 23 1 NC NA 110 ND (409 - 1,200)
Di - n-butyl phthal ate (g) 14 | 23 23 1, 690 420 - 1,600 920 - 5,200 ND (410 - 1,500)
Fl uor ant hene (g) 4/ 23 4 67.5 NA 22 - 170 140
2-Nitroaniline (h) 1/ 23 23 770 944 - 3,880 2,200 ND (992 - 2,910)

See footnotes at end of table.



Table 6-1 (Cont.)

SUMVARY OF CHEM CALS DETECTED I N SURFI CI AL SO L AND SEDI MENT FLOODPLAI N
ECOLOGI CAL ASSESSMENT

(Concentrations reported in ug/kg for organics, ng/kg for inorganics)

Mean Range of Detected Concentrations (d)
Frequency of Sanpl e Mean Range of
Chemical (a) Detection (b) Size (c) Concentration (d) Detection Limts (d,e) On-site Background (e, f)
ORGANI CS (cont.):
Ot her Organics Chenicals:
Ni t robenzene (h) 1/ 23 1 NC NA 130 ND (409 - 1,200)
Phenant hrene (g) 2/ 23 2 88 NA 26 - 150 ND (409 - 1,200)
Pyrene (g) 3/ 23 3 59.3 NA 22 - 130 110
Tol uene (g) 5/ 23 22 8. 48 12 - 50 2 - 25.5 ND (13 - 1,500)
| NORGANI Cs:
Al umi num (i) 23/ 23 23 22,700 NA 3,130 - 50,300 3,060 - 28,600
Arsenic (i) 20 / 23 23 5.18 0.24 - 0.41 0.6 - 41.8 0.4 - 6.1
Barium (i) 23/ 23 23 125 NA 31.1 - 235 19.3 - 156
Beryllium (i) 22/ 23 23 1.24 0.21 0.25 - 3.2 1.2 - 1.9
Cal cium (i) 23/ 23 23 10, 900 NA 319 - 148,000 263 - 4,120
Chromi um (i) 23/ 23 23 39.2 NA 9.6 - 70.5 3.5 - 48.5
Cobal t (i) 23/ 23 23 13.7 NA 2.1 - 68.2 1.9 - 14.3
Copper (i) 23/ 23 23 21.2 NA 2.4 - 75.8 2.1 - 13.3
Cyanide (i) 5/ 23 23 0.079 0.06 - 0.25 0.12 - 0.37 0.1- 0.3
lron (i) 23/ 23 23 33,330 NA 4,700 - 85,800 1,230 - 32,900
Lead (i) 23/ 23 23 22.3 NA 2.1 - 48.6 4 - 39.1
Magnesi um (i) 23/ 23 23 1840 NA 233 - 3,990 279 - 3,050
Manganese (i) 23/ 23 23 448 NA 17.9 - 1,770 18.1 - 1,110
Mercury (i) 23/ 23 23 4.48 NA 0.01 - 95.8 0.02 - 0.11
Ni ckel (i) 22/ 23 23 16.7 3.52 3.4 - 35.4 4 - 23.6
Pot assi um (i) 21/ 23 23 1370 153 - 209 295 - 3,250 830 - 2,040
Sel eni um (i) 2/ 23 22 0. 357 0.45 - 1.21 0.58 - 0.64 ND (0.49 - 0.97)
Silver (i) 8/ 23 22 1.42 1.28 - 3.62 1.72 - 2.8 ND (1.5 - 3.0)
Sodi um (i) 18 / 23 23 289 136 - 213 56.1 - 1,560 84.9 - 247
Vanadi um (i) 23/ 23 23 54.3 NA 15.1 - 107 4.4 - 59.7
Zinc (i) 23/ 23 23 90. 8 NA 17.5 - 358 13.3 - 93.6

See footnotes at end of table.



ND
NC

(a)
(b)
(c)

(d)
(e)
(f)

(9)
(h)

= Chemical of potential
= Chemical of potential

= Not applicable; chem cal

Table 6-1 (Cont.)

SUMVARY OF CHEM CALS DETECTED I N SURFI CI AL SO L AND SEDI MENT:  FLOODPLAI N

ECOLOG CAL ASSESSMENT

(Concentrations reported in ug/kg for organics, ng/kg for inorganics)

concern. See text for e description of procedures used to select chemicals of potential

concern for plants. See text.

detected in every sanple or

such that one-half of the detection limt exceeded the maxi mum detected val

fromthe data end summary.

See text.)

= Not detected. (Detection limts in parentheses.)
= Not cal cul ated; only one sanple available for nmean cal cul ation.

Val ues presented for DDT and matebolites are the sum of values for the o,p'-
The nunber of sanples in which the chenical was detected divided by the total
The nunber of sanples used to calculate the mean. This nunber may differ fromthe denom nator of the frequency

of detection because non-dated sanples with high detection limts were not

Val ues rounded to no nore than three significant figures.

Detection limts are only those for

Background concentrations reported are for soil and sedinent collected fromt
| ocated up-river fromthe ClIBA-GEI GY McIntosh plant.
concern based on concentration-toxicity screening. See text and Appendi x B.

El i m nated as a chemi cal
El i minated as a chemical
Elimi nated as a chenical
backgr ound.

of potential
of potential
of potential

concern because chemical was detected i
concern because concentrations were not

non-det ected sanpl es had high detection limts

ue. (These values were excluded

and p,p'-isoners.
nunber of sanples anal yzed.

included in the calculation of the mean.

whi ch one-half of the detection limt was |ess than the maxi rum detected val ue.

he Stinpson Wldlife Sanctuary,

n 5% or |ess of sanples.
statistically higher than

concern.

See text



Table 6-2

SUMVARY OF CHEM CALS DETECTED | N SEDI MENT: OLIN BASI N
ECOLOGI CAL ASSESSMENT

(Concentrations reported In ug/kg for organics, ng/kg for Inorganics)

Mean Range of Detected Concentrations (d)
Frequency of Sanpl e Mean Range of

Chemical (a) Detection (b) Size (c) Concentration (d) Detection Limts (d,e) On-site Background (e, f)

ORGANI Cs:

I nsecticides:
Aldrin (g) 1/ 19 18 5.32 3.5 - 35 30 ND (2.3 - 5.1)
al pha- BHC (h) 2/ 19 17 4.75 23 - 24 10 ND (2,3 - 5.1)
beta BHG (h) 3/ 19 18 6. 06 2.3 - 35 10 - 20 ND (2.3 - 5.1)
del t a- BHC( h) 2/ 19 19 27.2 23 - 130 50 - 170 ND (2.3 - 5.1)
gamma- BHC (g) 1/ 18 18 5.36 3.5 - 35 30 ND (2.3 - 5.1)
DDD ( h) 19 / 19 19 573 NA 73 - 1800 ND (40.4 - 93.9)
DDE (h) 19 / 19 19 608 NA 70 - 1400 ND (25.4 - 56.9)
DDT (h) 19 / 19 19 476 NA 34 - 4000 ND (25.4 - 56.9)
Endosul fan | (g) 1/ 18 18 36.2 3.5 - 220 110 ND (2.3 - 5.1)
Endosul lan Il (g) 1/ 18 18 10.3 6.9 - 67 50 ND (4.4 - 9.4)
Heptachl or Epoxide (g) 1/ 19 17 3.87 3-9.2 20 ND (2.3 - 5.1)
Hexachl or obenzene (h) 8/ 19 19 5,370 670 - 1,700 500 - 40000 ND (409 - 1,200)

Ot her Organic Chemi cal s:
Chl or obenzene (h) 19 / 19 19 161 NA 10 - 1000 ND (21 - 49)
1,3-Dichl orobenzene (h) 4 / 19 9 345 670 - 980 40 - 590 ND (409 - 1,200)
1,4-Dlchl orobenzene (h) 4 / 18 9 394 670 - 980 190 - 510 ND (4.09 - 1201)

| NORGANI Cs:
Al umi num (i) 1/ 1 1 NC NA 12100 3,060 - 28,600

* Anti nony 4/ 6 6 14.9 6.20 - 11.9 10.1 - 24.6 ND (4.21 - 8.51)
Arsenic (i) 19 / 19 19 7.1 NA 2.1 - 16.1 0.4 - 6.1
Barium (i) 1/ 1 1 NC NA 55.7 19.3 - 156
Beryllium (i) 2/ 19 19 1.05 0.23 - 2.70 0.9 - 3.7 1.2 - 1.9
Cal cium (i) 1/ 1 1 NC NA 1660 263 - 4,120
Chromi um (i) 19 / 19 19 328 NA 6.1 - 52.1 3.5 - 48.5
Cobal t (i) 1/ 1 1 NC NA 10. 4 1.9 - 14.3

* Copper 18 / 19 19 255 3.30 12.5 - 57.5 2.1 - 13.3

* Cyani de 5/ 19 19 0. 575 0.09 - 1.20 0.78 - 1.5 0.1 - 0.3
lron (i) 1/ 1 1 NC NA 20500 1,230 - 32,900
Lead (i) 19 / 19 19 22.9 NA 5.9 - 44.2 4 - 39.1
Magnesi um (i) 1/ 1 1 NC NA 1090 279 - 3,050
Manganese (i) 1/ 1 1 NC NA 290 18.1 - 1,110

See footnotes at end of table.



Table 6-2 (Cont.)

SUMVARY OF CHEM CALS DETECTED I N SEDI MENT: OLIN BASIN
ECOLOGI CAL ASSESSMENT

(Concentrations reported In ug/kg for organics, ng/kg for Inorganics)

Mean Range of Detected Concentrations (d)
Frequency of Sanpl e Mean Range of
Chemical (a) Detection (b) Size (c) Concentration (d) Detection Limts (d,e) On-site Background (e, f)
* Mer cury 19 / 19 19 43.8 NA 3 - 290 0.02 - 0.11
Ni ckel (i) 1/ 19 14 8.43 2.50 - 27.90 10.9 4 - 23.6
Pot assi um (i) 1/ 19 1 NC NA 1170 830 - 2.040
* Sodi um 1/ 1 1 NC NA 1030 84.9 - 247
Vanadi um (i) 1/ 1 1 NC NA 32.9 4.4 - 59.7
* Zi nc 19 / 19 19 132 NA 8 - 227 13.3 - 93.6
* = Chemical at potential concern. See text for a description of procedures used to select chemicals at potential concern.
NA = Not applicable; chemcal detected in every sanple or non-detected sanples had high detection limts such that one-half

of the detection limt exceeded the maxi num detected value. (These values were excluded fromthe data and summary. See text.)
ND = Not detected (Detection limits in parentheses.)

NC = Not calculated; only one sanple available for nean cal cul ation.
(a) Val ues presented for DDT and netabolites are the sumof values for the o,p'- and p,p'-lsoners.
(b) The nunber of sanples in which the chenical was detected divided by the total number of sanples anal yzed.
(c) The nunber of sanples used to calculale the nean. This nunber nmay differ fromthe denom nator of the frequency

of detection because non-detect sanples with high detection limts were not included in the calculation of the nean.
(d) Val ues rounded to no nore than three significant figures.
(e) Detection linmts are only those for which one-half of the detection linmt was |ess than the maxi mum detected value. See text.
(f) Background concentrations reported are for soil and sedinent collected fromthe Stinpson Wldlife Sanctuary,

| ocated up-river fromthe ClIBA-GEI GY McIntosh plant.
(9) Eliminated as a chemical of potential concern because chemical was detected in approximately 5% or |ess of sanples.
(h) Eliminated as a chemical of potential concern based on concentration-toxicity screening. See text and Appendix B.
(i) Elim nated as a chenical of potential concern because concentrations were not statistically higher than

background; or, if a statistical evaluation were not possible, the detected concentrati on was bel ow the nean
concentration reported for the ClBA-GElIGY fl oodpl ain.



Her bi ci des were the nost frequently detected organic chemcals, and were present in over 70% of
the floodpl ain sanpl es at concentrations between 0.02 and 390 ug/L. Anetryn, atrazine
pronmetryn, and sinazine were detected in 50%to 71%of all sanples, whereas the renaining

her bi ci des were detected in 35%or |less of all sanples. H ghest surface concentrati ons of nany
of these chemcals were detected at location A3, which is a shallow groundwat er sanple that was
col | ected because no surface water was available at this |ocation

DDTR was detected in 42%or |ess of the sanples. H ghest surface water concentrations of DDD
and DDE were detected at D1, located in the cypress swanp adjacent to the G ba-Ceigy property at
the same | ocation as the hi ghest detected sedi nent concentration for these two chemcals. DDT
however, was not detected in the surface water at this |ocation although it was present in the
sedinent. A3 was the only sanple location in which DDT was present in the surface water
(shal | ow groundwat er sanpl e).

Chrom um cobalt, copper, cyanide, and nickel were present in floodplain surface water sanples
above background concentrations. The nmaxi num detected concentration for each of these chenicals
occurred in the shall ow ground water sanple collected at A3.

Table 6-4 presents a summary of the chemicals selected for evaluation in the ecol ogi ca
assessnent. The prinmary chemcals of potential concern are DDT and its netabolites DDE and DDD
collectively referred to as DDTR. These chenmicals were detected at relatively high frequencies
in soil/sediment and biota. |In addition, DDIR is a foodchain accunul ati ng ecol ogically toxic
contami nant. Concentrations of DDT-rel ated conpounds and ot her chemi cals were general ly hi ghest
inthe former effluent ditch, in the drainage way that flows west fromthe floodplain, or near
the bluffline. Additional chemicals of concern are anmetryn, atrazine, butyl benzyl phthal ate,
pronmeton, pronetryn, propazine, sinetryn, terbuthylazine, terbutryn, tol ban, chrom um copper
cyani de, nickel, and nercury.

Al of the herbicides detected in surface water and soil/sedinent were included as chenicals of
potential concern for plants in these nmedi a because of their known toxicity to at |east sone

pl ant species. Wth the exception of atrazine and sinmazine in soil/sedinent, the herbicides
were not selected as chemcals of potential concern for other potential ecological receptors
based on a conparison of toxicity concentrations found in background ecol ogi cal receptors.

Al t hough there were fewer soil sanples analyzed for these chemicals than for DDTS. there is
still a general trend of higher concentrations in the drainage ways or areas of |ower elevation
and near the bluffline.

But yl benzyl pht hal ate was i ncluded as a COPC for soil/sedinent although it was detected in
concentrations bordering on the detection limt and could potentially be a | aboratory artifact.



Chenmi cal
ORGANI CS:

Ametryn

Atrazine

al pha- BHC

bet a- BHC

del ta-BHC (j)

Chl orobenzil ate (h)
Chl or of orm ('h)

Chl or opropyl al e (h)

I

* DDD (b)
* DDE (b)
* DDT (b)

Endosul fan | (h)
Met ol achl or (h)
Promet on (h)

* Pronetryn

* Propazi ne

* Si mazi ne
Sinetryn (j)

* Ter but hyl azi ne

* Terbutryn
Tol ban (h)
Trichl oroet hene (h)

| NORGANI CS:

Al unmi num (g)
Bari um (g)
Beryllium (g)
Cal ci um (g)
Chr om um (h)
Cobalt (j)
Copper (h)

See footnotes on foll ow ng page.

Table 6-3
SUMVARY OF CHEM CALS DETECTED | N FLOODPLAI N STUDY AREA SURFACE WATER (a)

HUVAN HEALTH ASSESSMENT
(Concentrations reported in ug/L)

Mean

Frequency of Sanpl e Mean Range of
Detection (c) Si ze (d) Concentration (e) Detection Linmts (e, i)
10 / 14 14 3.42 0.6 - 1.2
8/ 14 14 34.3 0.1

5/ 14 14 0.538 0.1

5/ 14 14 0. 150 0.1

1/ 14 12 0. 040 .05 - 0.2
2/ 14 11 0.077 0.1 - 0.22
2/ 14 14 6. 14 10

1/ 14 11 0. 0677 0.1- 0.2
6/ 14 14 0. 644 0.05 - 0.8
2/ 14 14 0.333 0.04 - 0.8
1/ 14 14 0. 225 0.1 - 0.8
1/ 14 11 0. 0338 0.05 - 0.1
1/ 14 13 0. 291 0.5

3/ 14 14 0. 46 0.1

9/ 14 14 2.64 0.1

5/ 14 14 30.7 0.1

71 14 14 10.1 0.1

3/ 14 14 0.35 0.1- 2.8
3/ 14 14 1.6 0.1

5/ 14 14 1.0 0.1

1/ 14 11 0.0118 0.02 - 0.04
1/ 14 1 NC NA

9/ 14 14 1,940 273 - 345
14 | 14 14 92.1 NA

1/ 14 14 0. 564 1
14 | 14 14 27, 000 NA

4/ 14 14 4.68 5

4/ 14 14 7.61 5

6/ 14 14 7.76 4

Range of Detected Concentrations (e)

Study Area
0.1 - 39
0.1 - 260
0.1- 2.9
0.1 - 0.62
0.1
0.1 - 0.18
12 - 14
0.14
0.1 - 3.13
1.0 - 1.59
1.7
0.1
0.9
0.32 - 3.2
0.2 - 16
0.2 - 390
0.2 - 81
0.2 - 2.2
0.5 - 19
0.1 - 13
0.02
0.5
517 - 8,080
23 - 410
1.4
1,850 - 103, 000
5.1 - 13.6
8.1- 31
4.2 - 58.6

Background (f)

ND (0. 06)
ND (0. 08)
ND (0. 05)
ND (0. 05)
ND (0. 05)
ND (0. 11)
ND ( 10)

ND (0. 11)
ND (0, 14)
ND (0. 15)
ND (0. 16)
ND (0. 05)
ND (0. 48)
ND (0. 13)
ND (0. 08)
ND (0. 07)
ND (0. 14)
ND (0. 14)
ND (0. 06)
ND (0. 12)
ND (0. 02)
ND (10)

504 - 1,560
19.4 - 56.5
ND (1.0)

3,620 - 27,900
ND (5.0)

ND (5. 0)

ND (4.0)



Chenmi cal
ORGANI CS:

Ametryn

Atrazine

al pha- BHC

bet a- BHC

del ta-BHC (j)

Chl orobenzil ate (h)
Chl or of orm ('h)

Chl or opropyl al e (h)

I

* DDD (b)
* DDE (b)
* DDT (b)

Endosul fan | (h)
Met ol achl or (h)
Promet on (h)

* Pronetryn

* Propazi ne

* Si mazi ne
Sinetryn (j)

* Ter but hyl azi ne

* Terbutryn
Tol ban (h)
Trichl oroet hene (h)

| NORGANI CS:

Al unmi num (g)
Bari um (g)
Beryllium (g)
Cal ci um (g)
Chr om um (h)
Cobalt (j)
Copper (h)

See footnotes on follow ng page.

Table 6-3 (Cont.)
SUMVARY OF CHEM CALS DETECTED | N FLOODPLAI N STUDY AREA SURFACE WATER (a)

HUVAN HEALTH ASSESSMENT
(Concentrations reported in ug/L)

Mean

Frequency of Sanpl e Mean Range of
Detection (c) Si ze (d) Concentration (e) Detection Linmts (e, i)
10 / 14 14 3.42 0.6 - 1.2
8/ 14 14 34.3 0.1

5/ 14 14 0.538 0.1

5/ 14 14 0. 150 0.1

1/ 14 12 0. 040 .05 - 0.2
2/ 14 11 0.077 0.1 - 0.22
2/ 14 14 6. 14 10

1/ 14 11 0. 0677 0.1- 0.2
6/ 14 14 0. 644 0.05 - 0.8
2/ 14 14 0.333 0.04 - 0.8
1/ 14 14 0. 225 0.1 - 0.8
1/ 14 11 0. 0338 0.05 - 0.1
1/ 14 13 0. 291 0.5

3/ 14 14 0. 46 0.1

9/ 14 14 2.64 0.1

5/ 14 14 30.7 0.1

71 14 14 10.1 0.1

3/ 14 14 0.35 0.1- 2.8
3/ 14 14 1.6 0.1

5/ 14 14 1.0 0.1

1/ 14 11 0.0118 0.02 - 0.04
1/ 14 1 NC NA

9/ 14 14 1,940 273 - 345
14 | 14 14 92.1 NA

1/ 14 14 0. 564 1
14 | 14 14 27, 000 NA

4/ 14 14 4.68 5

4/ 14 14 7.61 5

6/ 14 14 7.76 4

Range of Detected Concentrations (e)

Study Area
0.1 - 39
0.1 - 260
0.1- 2.9
0.1 - 0.62
0.1
0.1 - 0.18
12 - 14
0.14
0.1 - 3.13
1.0 - 1.59
1.7
0.1
0.9
0.32 - 3.2
0.2 - 16
0.2 - 390
0.2 - 81
0.2 - 2.2
0.5 - 19
0.1 - 13
0.02
0.5
517 - 8,080
23 - 410
1.4
1,850 - 103, 000
5.1 - 13.6
8.1- 31
4.2 - 58.6

Background (f)

ND (0. 06)
ND (0. 08)
ND (0. 05)
ND (0. 05)
ND (0. 05)
ND (0. 11)
ND ( 10)

ND (0. 11)
ND (0, 14)
ND (0. 15)
ND (0. 16)
ND (0. 05)
ND (0. 48)
ND (0. 13)
ND (0. 08)
ND (0. 07)
ND (0. 14)
ND (0. 14)
ND (0. 06)
ND (0. 12)
ND (0. 02)
ND (10)

504 - 1,560
19.4 - 56.5
ND (1.0)

3,620 - 27,900
ND (5.0)

ND (5. 0)

ND (4.0)



TABLE 6-4 SUMVARY COF CHEM CALS OF POTENTI AL CONCERN

CHEM CAL SURFACE SURFACE WATER Bl OTA
SO L/ SEDI MENT

Anetryn (P) (P)

Atrazine X(P) X(P)

But yl benzyl pht hal ate X

DDD X X X

DDE X X X

DDT X X X

Pronet on (P) (P)

Pronetryn (P) (P)

Pr opazi ne (P) (P)

Si mazi ne X(P) (P)

Sinmetryn (P) (P)

Ter but hyl azi ne (P) (P)

Terbutryn (P) (P)

Tol ban (P)

| NORGANI CS:

Chr om um X X(raccoon
only)

Copper X

Cyani de X

Mer cury X X

N ckel X

X = selected as a chenmical of potential concern.
(P) = selected as a chenmical of potential concern for plants.



6.2 HUVAN HEALTH RI SK

Potenti al exposure pat hways were reviewed and selected for quantitative evaluation in the risk
assessnent. Because of the drastic annual flooding conditions which limt devel opnent and
exposure, current and future |l and-use conditions were considered to be simlar. Exposure

pat hways sel ected for detailed evaluation are

. direct contact with contam nated sedi nents or dust particles,
. i ngestion of venison
. ingestion of aninals or fish contam nated by animals (including venison) feeding in

the inpacted area

. dermal skin) absorption of chemcals in surface soil/sedinent or surface water by a
wor ker or trespasser.

The chemi cal s present nost frequently and at the highest concentrations in soil/sedi nent were
DDT and its nmetabolites DDD and DDE. In floodplain surface water, the nore soluble triazine
her bi ci des were nost frequently detected and were nmeasured at the highest concentrations. DDIR
and hexachl orobenzene in fish tissue and DDTR in crayfish were of nbst concern for the risk
assessnent .

EPA' s target risk range for Superfund cleanups is 1 x 10-4 to 1 x 10-6 A1 x 10-4 range is

equi valent to an increased chance of one additional case of cancer in 10,000 individuals as a
result of this level of exposure to the contaminants at the site. A1 x 10-6 range is

equi valent to an increased chance of one additional case of cancer in 1,000,000 individuals as a
result of this level of exposure to the contamnants at the site. Also, the concentrations of
non- car ci nogeni ¢ chem cals nmust have hazard indices less than 1.0. Al of the upperbound excess
lifetine cancer risks were already either |ower than USEPAs benchnmark of 1x10-6, or were within
the acceptable risk range of 1x10-4 to 1x10-6 as long as groundwater is not used for drinking or
bathing. Al hazard indices were less than 1.0 which indicates that adverse noncarci nogenic
effects are unlikely to occur

Table 6 5 provides a summary of RVE risk estimates cancer risk due to all chemcals for hunman
heal th assessnents using current |and-use conditions. Table 6-6 provides a summary of RME risk
estimates noncancer risk due to all chemcals for human health assessnments using current

| and- use condi ti ons.

6.3 ECOLOGE CAL R SK

Potential risk to ecological receptors was characterized using both quantitative and qualitative
met hods. Quantitative risk estimates, derived by conparing estinates of exposure in selected
receptors to no-effect levels, were used to evaluate drinking water and dietary exposure in
birds and mammals. Qualitative evaluations were nade for all receptors based on bi oassay
results, tissue residues, and published toxicity data



Table 6-5

SUMVARY OF RME RI SK ESTI MATES
CANCER RI SK DUE TO ALL CHEM CALS

HUVAN HEALTH ASSESSMENTS
CURRENT LAND- USE CONDI TI ONS
Fl oodpl ai n
FI oodpl ai n din Basin Adul t Crayfish
Trespassers Trespassers Wr ker s Hunters Angl ers Consuners

I nci dental |ngestion of 1E-7 4E-7
Surface Soil/ Sedinent (a)

I nci dental 1ngestion of 1E-7
din Basin Sediment

Dermal Contact with 5E-8 2E-7
Surface Soil/ Sedinment (a)

Dermal Contact with din 5E-8
Basi n Sedi nent

Dermal Contact with 7E-8 8E-7
Surface Water (b)

I ngestion of Venison 2E-8

Ingestion of Ain Basin 4E-5 (c)
Fi sh

I ngestion of Crayfish 9E- 6

See footnotes on foll ow ng page.



Table 6-5

SUMVARY OF RME RI SK ESTI MATES
NONCANCER RI SK DUE TO ALL CHEM CALS

HUVAN HEALTH ASSESSMENTS
CURRENT LAND- USE CONDI TI ONS
Fl oodpl ai n
FI oodpl ai n din Basin Adul t Crayfish
Trespassers Trespassers Wr ker s Hunters Angl ers Consuners

I nci dental |ngestion of <1 (7E-4) <1 (4E-3)
Surface Soil/ Sedinent (a)

I nci dental 1ngestion of <1 (6E-3)
din Basin Sediment

Dermal Contact with <1 (3E-4) <1 (2E-3)
Surface Soil/ Sedinment (a)

Dermal Contact with <1 (3E-3)
din Basin Sedinment

Dermal Contact with <1 (4E-4) <1 (1lE-2)
Surface Water (b)

Dermal Contact with din <1 (5E-6)
Basi n Surface Water

I ngestion of Venison <1 (1E-4)

Ingestion of Ain Basin <1 (4E-1)
Fi sh

I ngestion of Crayfish <1 (2E-2)

(a) Direct contact exposures to soil/sedinent by trespassers have been eval uated using fl oodplain study area surface soil/sedinent while
exposures to workers have been eval uated using fl oodplain surface soil/sediment within property boundari es.

(b) Dermal absorption of surface water by trespassers has been eval uated using floodplain study area surface water, while exposure to
surface water by workers has been eval uated using floodplain surface water within property boundari es.

(c) Risk associated with the 90th and 95th percentile of exposure to DDIR as determined by a Monte Carlo anal ysis was 1 E-
05. The typical risk or node of the distribution as specified by USEPA 1992a was 3E- 06.



I nci dental |ngestion of
din Basin Sedinent

Dermal Contact with
din Basin Sedinment

Dermal Contact with
Adin Basin Surface Water

I ngesti on of
din Basin Fish

Table 6-7

SUMVARY OF RME RI SK ESTI MATES

FUTURE LAND- USE CONDI TI ONS

Adul t
Tr espass
2E-7

7E-8

HUVAN HEALTH ASSESSMENT

Cancer Risk Due to Al
Chem cal s

ers Angel er s

6E-5

Adul t
Tr espassers
<1(8E-3)

<1(5E-3)

<1( 7E- 6)

Noncancer Risk Due to Al
Chemi cal s

Angel er s

<1(5E- 1)



6.3.1 Sanpl i ng Met hodol ogy
Pl ants (Saururus cernuus)

Representative sanples of the nodding lizard's tail (S. cernuus), a perennial floodplain plant,
wer e obtained al ong Transects A, B, and C and conparabl e fl oodpl ain areas of the background
site. The soil was | oosened around the base of the plant so that a portion of the rhizome coul d
be easily pulled fromthe ground. Conposite, whol e speci nen sanpl es (subsurface and aeri a

pl ant sections) were obtained for chem cal analysis.

Crayfish (Procanbarus acutus)

A variety of techniques were used to obtain sufficient crayfish for conposite sanple analysis
Sei nes, crayfish drags, crayfish traps, and burrow excavati on were enpl oyed during sanpl e
collection. In general, crayfish were easier to obtain in standing water areas near Transects B
and C. Crayfish were obtained fromthese areas using a crayfish drag or seines. Oayfish drags
or seines were ineffective for sanple collection at the background site. Background crayfish
sanpl es were collected using baited traps and by burrow excavation. Crayfish sanple were natched
for species and to the extent possible, specinmen size.

Fi sh

Lar germout h bass (M cropterus sal noi des) and channel catfish (lIctalurus punctattus) were obtai ned
using traditional fishing techniques (angling and baited trot lines). Artificial lures were
used to catch bass while catfish were caught using catalpa worns as bait. Fish were placed on
dry ice in a decontam nated ice chest followi ng sanple collection. |In nost cases, fish were
submitted to the anal ytical |aboratory as single, whole organi smsanples; however, two channe
catfish sanples fromthe background area required a conposite of two fish to achi eve adequate
sanpl e wei ght

Anphi bi ans (Bufo terrestris)

Southern toads (B. terrestris) were caught by hand from Transects A, B, and C and conparabl e
floodpl ai n areas of the background site. Conposite sanples were required to provide adequate
sanpl e wei ght for chenical analysis.

Reptil es (Agki strodon piscivorus)

Cottonnout h snakes (A piscivorus) were collected using reptile snares at Transects A, B, and C
and conparabl e fl oodpl ai n areas of the background site. Snakes were killed by a bl ow behind the
head with the blunt edge of a machete. Snakes were subnitted to the analytical |aboratory as
singl e, whole ani mal sanpl es.

Smal | Mammal s

The small mamal col | ection was abandoned due to the inability to capture rats or mce in the
floodpl ain areas of either the G ba-Ceigy Corporation property or the background site during
approxi mately 12 days of collection effort (40-60 snap traps set per night, 660 tota
trap-nights). The inability to capture snall nmammals will not have a nmjor inpact on the
overal | ecol ogical study results.

Large Mammal s (Procyon | otor)

Live traps were ineffective for raccoon collection. Al specinens were shot in the head using a



scoped .22 caliber rifle using short rimfire ammnition. Raccoons were collected i n wooded
areas near sanpling Transects A, B, and C, and in sinmlar habitat areas of the background site

6.3.2 Results O Anal yses
Pl ant (Saururus cernuus)

Table 6-8 presents the reported values for target analytes in plant tissues. Five of the seven
heavy netal anal ytes were detected in the plant tissues. 1In general the |levels of arsenic,
cadm um chromium and nercury are simlar in the study area plants and in background. The

hi ghest concentration of nickel (438 ng/kg) was reported from sanpl e PL-BRX.

Anong the target pesticides only the DDT group conpounds were found and these were at |evels

bel ow 0.01 ng/kg. Al isoners of the DDT group were found in specinens collected at Transect A,
and two isoners (4,4'-DDD and 2,4'-DDE ) were found in all sanples including those collected in
the background | ocations. 2,4'-DDE was found in plants at all transects in the study area at
conparabl e levels (0.003 to 0.004 ng/kg), but not in background. The 4,4'- and 2,4' isoners of
DDT were found only in plants collected at Transect A (PL-A) . Total residues of all DDT group
i somers, or DDTR, ranges fromO0.0117 to 0.0293 ng/kg in study area plants and 0.0040 to 0.0094
ng/ kg in the background sanples. No correl ation was apparent between DDTR concentrations in
plants and soils collected fromthe same general area in the floodplain. Plants collected from
Transects B and C had simlar DDTR concentrations. However Transect B soils fromthis |ocation
(B4) contained approximately 0.5 ng/kg DDTR. Wil e DDT group conpounds were not detected in any
Transect C soil sanples.

Crayfish (Procanbarus acutus)

The results of tissue analyses are presented in Table 6-9. Al heavy netals were detected in
crayfish tissue. Seleniumwas detected only in the three background sanples at |evels which
range from 0.00017 to 0.00021 ng/kg. There is no apparent el evation of heavy nmetals in crayfish
collected in the study area although there appears to be a narginal elevation of arsenic, nicke
and zinc in sone sanples collected in the background area. Sinmilar concentrations of inorganic
anal ytes were neasured in crayfish collected near Transects B and C

Al of the DDT group conpounds were found in crayfish tissues with 4 4'-DDD, 4,4'-DDE and

2,4 -DDE occurring in all sanples including background; 2,4'-DDD was found only in sanpl es taken
fromthe central drainage (CY-A and CY-B) while 2,4'-DDT was detected only in sanple CY-C and in
background sanple CY-BGL. 4,4'-DDT was detected in the three study areas sanples but not in
background. The average DDTR is 2.2 ng/kg in the study area crayfish and 0.047 ng/kg in
background sanples. No correlation was observed between concentrations of DDTR in crayfish and
concentrations in sedinment collected fromthe central floodplain drainage (B3, C3)

Fi sh
Lar germout h Bass (M cropterus sal noi des)

The results from anal yses of whol e body sanples of |argenouth bass are presented in Table 6-10
Al heavy netals except cadm umwere detected in fish tissues. Seleniumwas detected in four of
the six sanples taken fromdin Basin which yielded values from0.1 to 0.3 ng/kg. Chrom um
nmercury and zinc were detected in all sanples. Chromumlevels were highest in fish from Boykin
Pond with an average concentration of 0.44 ng/kg conpared to 0.39 and 0.23 ng/kg in the
background area and A in Basin respectively. The highest average nercury concentration was
obtained in fish from Boykin Pond (0.68 ng/kg) but the highest concentration (0.93 ng/kg) was
reported for sanple LB-D3 fromdin Basin (average 0.58 ng/kg). The average concentration of



nmercury obtai ned from background sanples was 0.23 ng/kg. No correlati on was apparent between
ti ssue concentrations of inorganic analytes in |largenouth bass and concentrati ons present in
surface water or sedinent.



Anal yt es

I NORGANI CS
(my/ kg)

Arseni c

Cadm um
Chr om um
Mer cury
N ckel

Sel eni um
Zi nc

ORGANI CS
(my/ kg)

4, 4" -DDT

Tol ban r

Chl or obenzi |
ate

D azi non

%1 i pi ds

PL- A

ND

ND
0.23
0. 010
0.34 J

ND
ND

0. 0070
0. 0045
0. 0079
0. 0036

J
0. 0036

0. 0027

& 66-

0.55

TABLE 6-8

TI SSUE ANALYSES
PLANTS

PL-B

ND

ND
0.18
0. 010
0.46 J

ND
ND

ND
ND
0. 0058
ND
0. 0023
0. 0036
J
ND
ND
ND

0. 47

J = approxi mate concentration
ND = not detected (bel ow detection linmit)

PL-C

0.20 J
2.7
0.13
0. 010
25.4 ]

ND
ND

ND

ND

0. 0044

ND

0. 0066

0. 0040

ND
ND

ND

0.82

PL-
BGL

0.70
ND
0.12
0. 010
0.77

ND
ND

ND

ND

0. 007

ND

0.001

ND

ND
ND

ND

0.77

PL- B&

0.22 J
19.5
0.32
0. 010
438 J

ND
ND

ND

ND

0. 0025

ND

0. 0015

ND

ND
ND

ND

0. 86

PL- B&G3

ND

ND

0. 0056

ND

0.0019

ND

ND
ND

ND

0.69



Anal yt es

I NOCRGANI CS
(my/ kg)

Arseni c
Cadm um

Chr om um
Mer cury
N ckel
Sel eni um
Zi nc

ORGANI CS
(my/ kg)

4,4 -DDT
4,4' - DDD

4,4' - DDE
2,4 -DDT

2,4' -DDD
2,4' - DDE

Tol ban r

Chl or obenzi |
ate

D azi non

J =

0.19 J
0. 080

0.35
0. 030
0.53
ND
12.4 7

0. 2639
0. 4074

0. 8467
ND

0.0474
0. 1287

ND
ND

ND

approxi mate concentration

TABLE 6-9

TI SSUE ANALYSES
CRAYFI SH

Cy-B

oo
a1l =
o ©
[ S &

0.32
0. 030
1.3
ND
12.0 J

0. 0816
0. 4971

0. 7255
ND

0. 0512
0.1271

ND
ND

ND

ND = not detected (bel ow detection linit)

ND
0.4976 J

ND
ND

ND

CY- BGL

.47 J
80

oo

.30

. 030
91J
.21

NORMOO

ND
0. 0089

0. 0609
0. 0073

ND
0. 0080

ND
ND

ND

CY-B&

ND
0. 0032

0. 0270
ND

ND
0. 0053

ND
ND

ND

CY- B&3

ND
0. 0022

0. 0163
ND

ND
0. 0034

ND
ND

ND



Al DDT group conpounds were detected in | argenouth bass tissues al though 2,4'-DDT was found in
only one (LD-D5) of the 12 sanples analyzed. 4,4' and 2,4-DDE were found in all sanples

i ncl udi ng background sanples. The dom nant isonmer in all sanples is 4,4'-DDE which accounts for
41 to 51% of the DDTRin Ain Basin 68 to 78%in sanples fromBoykin Pond and 71 to 88. 7% of the
DDTR i n the background area.

The total for all isoners (DDTR) in the background area ranged from0.074 to 0.455 ny/ kg; Boykin
pond sanpl es ranged from0.602 to 0.769 ng/kg while in Ain Basin sanples range from11.192 to
44,780 ng/ kg. DDT group conpounds, were not detected in surface water collected fromthe
background area, Boykin Pond, or din Basin. DDTR concentrations in Boykin Pond and Ain Basin
sedinent were 0.6 and 4.2 ng/ kg, respectively. DDT group conpounds were not detected in
background area sedi nents.

Catfish (lctal urus punctatus)

Results from anal ysis of twelve, whole body catfish sanples are presented in Table 6-11
Chromium nercury, nickel and zinc were detected in all sanples. The data suggest an el evation
in mercury levels (less than 1 order of nmagnitude) in fish collected fromdin Basin and Boykin
Pond. Qdin Basin has the highest overall average concentration (0.33 ng/kg in Ain Basin, 0.16
ng/ kg in Boykin Pond, and 0.053 ng/kg in background). Sedinment concentrations of nercury were
also higher in din Basin (D3, 28 ng/kg) as conpared to Boykin Fond (E3, 0.18 ng/kg) and the
background area (BG 2, - 0.07 ng/kg) 4,4'-DDD and 4, 4' -DDE were the predom nant isoners in fish
tissues.

These isomers were found in all fish sanples, except Boykin Pond sanpl e CF-E1 which contained
only 4,4 -DDD. In din Basin specinens, 2,4'-DDD and 2,4'-DDE were seen in all sanples. DDT
(4,4 and 2,4'- isonmers) was found only at low levels and only in AQin Basin sanples. The
average DDTR in din Basin sanples is 11.940 ng/ kg, while in Boykin Pond and i n background
average DDTR is 0.179 ng/ kg and 0. 108 ng/ kg respectively. DDT group conpound, were not detected
in surface water collected fromthe background area, Boykin Pond, or Qin Basin. DDIR
concentrations in Boykin Pond and din Basin sedinment were 0.6 and 4.2 ng/kg, respectively. DDT
group conpounds were not detected in background area sedi nents

Anphi bi ans (Bufo terrestris)

The results from anal yses of whol e body sanpl es of southern toads are represented in Table 6-12
Si x heavy netal analytes were detected in all toad sanples. Cadm umwas detected in only one
sanple (TD-BGL) in the background area. The |evels neasured for these six nmetals are simlar in
study area toads and background sanples. No correlation was observed between concentrations of
inorganics in toad sanple and soils or sedinents collected fromsimlar areas of floodplain.



Anal ytes

| NORGANI CS
(mg/ kg)

Arsenic
Cadmi um
Chrom um
Mer cury
Ni ckel
Sel eni um
Zinc

ORGANI CS
(gl kg)
4,4' -DDT
4,4' - DDD
4, 4' - DDE
2,4' -DDT
2,4'-DDD
2, 4' - DDE
Tol ban r
Chl orobenzil ate
Di azi non

Tol ban r was detected in only two of the 12 fish analyzed,

LB- D1

ND
ND
0.21
0.43
0.21

8.7

0. 3696
3.1588
4.5878

1.2470
1.8285
ND
ND
ND

LB- D2

ND
ND
0.17
0.47
0.24

8.3

0.8011
5. 8902
9. 1089

1.7574
4.0629
0. 0426
ND
ND

Table 6-10
Tl SSUE ANALYSES
BASS

LB-D3

0.60 J

0.24
0.93

0.17 J
8.9

1.0257
7.1781
15. 4026

1.8912
5.1987
ND
ND
ND

J = approxi mate concentration

LB- D4

0.13J

0.31
0. 66

0.19 J
10.6 J

1.2155 3]
5.9861 J
12.5063
ND
2.2388 J
2.3804
ND

ND

ND

LB- DS LB- D6
0.50 W 0.20J
ND ND
0.20 0.25
0.76 0.24
0.12 ND

ND 0.32 )
7.5 9.9
1.2694 2.8260
13.1521 12.7833
21.0915 18. 7371
0.9431 ND
2.6016 3.6589 J
5.7226 6. 2533
0. 054. 46 ND

ND ND

ND ND

ND = not detected (bel ow detection limt)

LB-E1

0.050 J

0.49
0.83
0.14

10.7 J

0.0146
0. 0944
0. 4099

0. 0163
0. 0675
ND
ND
ND

[y

LB- E2

0.0257 J
0.1589 J
0. 4730
ND

ND
0.0312
ND

ND

ND

Measured val ues were 0.043 and 0,055 ng/kg in sanples LB-D2 and LB-D5 respectively.

LB-E3

0.0739 J
0.0786 J
0.5928
ND

ND
0.0234
ND

ND

ND

LB-
BG1

ND
ND
0.42
0.22
0.13

10.6 J

ND
ND
0. 0663

ND
0. 0085
ND
ND
ND

LB-
BG2

ND
ND
0. 1686

ND
0. 0286
ND
ND
ND

LB-
BG3

OND
ND
0.36
0. 20
ND
ND

ND
0.1159
0.3273
ND
ND
0.0115
ND
ND
ND



Anal ytes

| NORGANI CS
(mg/ kg)

Arsenic
Cadmi um
Chrom um
Mer cury
Ni ckel
Sel eni um
Zinc

ORGANI CS
(gl kg)
4,4' -DDT
4,4' - DDD
4, 4' - DDE
4, 4' -DDT
4,4' - DDD
4, 4' - DDE
Col ban r
Chl orobenzil ate
Di azi non
% |ipids

CF- D1

ND
ND
0.13
0. 070
0.27

9.1

ND

0. 3695
0.2691
0. 0489
0.1742
0. 3033
ND

ND

ND
8.09

CF- D2

ND
ND
0.19
0.33
0.25

9.0

0.1043
0. 2066
0. 3855

0. 1053
0.1953
ND

ND

ND
5.56

CF- D3

ND
ND
0.21
0.33
0.29

10.9 J

0. 1547
1.8355
4.2839

0. 4084
1.3972
ND

ND

ND
3.88

Table 6-11
Tl SSUE ANALYSES
CATFI SH

CF-D4

0.10 J

0.39
0.51
0.43

11.5J

0. 0658
1. 3403
2.8072

0. 2686
0.9882
ND

ND

ND
3.49

J = approxi mate concentration
detected (bel ow detection linit)

CF- D5

ND
ND
0.17
0. 26
0.28

10.9 J

ND

13. 0471
16.9618
ND
4.0325
7.6505
0.0391
ND

ND
6.87

CF- D6

ND
ND
0.36
0. 49
0.50

10.7 J

0.5291
3. 7930
6. 0392

0. 9002
2.9768
ND

ND

ND
1.78

CF-E1

ND
ND
0.24
0.13

0.18 J
11.9 )

6. 36

CF- E2

ND
ND
0.31
0.15

0.18 J
11.6 J

ND
0.0476 J
0.1982
ND
0.020 J
0.0426
ND

ND

ND

3.54

CF- E3

ND
ND
0.22
0. 20

0.20 J
10.7 J

ND
0.0204 J
0. 1250
ND
0.0113 J
0.0211
ND

ND

ND

2.76

CF- BG1

ND
ND
0.39
0. 060

0.19 J
25.8 J

ND
0.0195
0. 0580

ND
ND
ND
ND
ND
2.54

CF- B&2

0.050 J

0.39
0. 060

0.17 J
16.9 J

ND
0. 0387
0. 1054

ND
ND
ND
ND
ND
3.54

CF-
BG3

ND
ND
0.49
0. 040
0.21

19.0 J

ND
0.0175
0.0754

ND
11.20
ND
ND
ND
2.76



TABLE 6-12
Tl SSUE ANALYSES

TQOAD

Anal yt es DA TD-B TD-C

I NORGANI CS

(my/ kg)
Arseni c 0.070 J 0.10 J 0.090 J
Cadm um ND ND ND

Chr om um 0. 47 0. 46 0. 37
Mer cury 0. 070 0. 060 0. 060
N ckel 0.12 0. 48 0.12
Sel eni um 0.19 0.18 0.19
Zi nc 30.6 J 15.8 J 18.9 J
ORGANI Cs

(mo/ kg)
4, 4" -DDT 1.5374 0. 0828 0.0531 J
4,4' - DDD 0. 1414 0.0342 ND
4,4' - DDE 3.6203 2.7089 0.4817 J
2,4 -DDT ND ND ND
2,4 -DDD ND ND ND
2,4' - DDE 0. 0651 0. 0758 ND
Tol ban r 0.0179 ND ND
Chl or obenzil ate ND ND ND

D azi non ND ND ND
% 1ipids 2.88 1.98 2.64

d = approxi nate concentration
ND = not detected (bel ow detection linmit)

TD- BGL

ND

0. 0064
ND

ND

ND

ND

ND

0. 0345
ND
1.38

TD-B&2

0.050 J
ND

0. 36

0. 060
0.13
0.24 J
18.3 J

ND

ND

0. 0031
ND

ND

ND

ND

ND

ND
1.51

TD- BG3

0.070 J
ND

0. 070
1.6
0. 26
19.5 7

ND

ND

0. 0032
ND

ND

ND

ND

ND

ND
1.34



The predom nant DDT group conpounds detected in study area toads are 4,4'-DDT and 4, 4' - DDE whi ch
t oget her account for 96 to 100% of the total body burdens. The concentrations of these isoners
range from approximately 0.482 ng/kg to 3.62 ny/kg for 4,4'-DDE and 0.053 ng/ kg to 1.537 ng/kg
for 4,4'-DDT. 4,4'-DDD and 4,4' -DDE were detected in toad sanples fromthe background site.

Tol ban r was detected in one study area sanple (TD-A) and chl orobenzil ate was detected in one of
t hree background sanpl es. DDTR concentrations in toads were conpared to concentrations in soi

or sedinent collected fromsimlar locations. Toad sanples collected near Transects A, B, and C
cont ai ned DDTR concentrations of 5.4, 2.9 and 0.5 ng/kg, respectively. Soil or sedinent sanpled
near these toad collection locations contained 1.3 (A4), 9.3 (B3), and 0.02 ng/kg (F7) of DDIR

Reptil es (Agki strodon piscivorus)

Tabl e 6-13 presents the results fromwhol e body anal ysis of snake sanples. There is no apparent
el evation of heavy netals in the reptile tissues in the study area. Cadm umwas not detected in
any of the sanples; the remai ning heavy netals were detected in all sanples at conparable

| evel s.

Two i soners of the DDT grohp, 4,4'-DDE and 2,4'- DDT were detected in all sanples fromthe study
area and fromthe background area. The dom nant residue is 4,4'-DDE which constitutes 97.6 to
98.5% of the total body burden in the study area and 78.5 to 89.6% of the total body burden in

t he background sanpl es

DDTR ranges from 2.990 ng/ kg to 27.817 ng/kg in the study area sanples and 0.057 ng/kg to 0.370
ng/ kg i n background sanpl es.

Raccoon (Procyon | otor)
Fat

The results fromanalysis of fatty tissues taken fromraccoons are presented in Table 6-14.
Three sanpl es were anal yzed fromthe study area and three from background. Four inorganic
anal ytes, chromum nercury, nickel, and zinc were found in study area and background area fat
specinens. The reported levels for heavy netals are simlar in the study area and background
ani mal s.



Tabl e 6-13
Tl SSUE ANALYSES

REPTI LE
Anal yt es SN- A SN-B
I NORGANI CS
(mg/ kg)
Arseni c 0.15 J 0.080 J
Cadm um ND ND
Chr om um 0.94 0.53
Mer cury 0. 50 0.41
N ckel 0.56 J 0.20 J
Sel eni um 0.35 ] 0.33 ]
Zi nc 19.4 J 16.8 J
ORGANI Cs
(mg/ ko)
4, 4" -DDT ND ND
4,4' - DDD 0.075 J ND
4,4' - DDE 9. 7000 2.9398
2,4 -DDT 0.1300 J 0. 0506 J
2,4 -DDD 0.0122 J ND
2,4' - DDE 0.0240 J ND
Tol ban r ND ND
Chl or obenzil ate ND ND
D azi non ND ND
% 1ipids 1.26 2.07
J =

SN-C

ND

ND

27. 3999
0.4175 J
ND
0.0331 J
ND

ND

ND

2.62

approxi mate concentrati on
ND = not detected (bel ow detection linmit)

SN- BGL SN- B&
0.18 J 0.090 J
ND ND

0. 63 0.76

0. 46 0.55
0.34 J 0.19 J
0.25J 0.32 3
21.5 7 20.3 7
ND ND

ND 0.0276 J
0. 0449 0. 3161
0.0123 J 0.0228 J
ND ND

ND 0.0042 J
ND ND

ND ND

ND ND

0.99 2.00

SN- BG3

0.090 J

AN OO
o~

2O O000o
w b
[

ND

ND
0.1238
0.0143 J
ND

ND

ND

ND

ND

3.77



Al DDT group conpounds except 2,4'-DDT were found in study area sanples. 4,4'-DDD, 4,4'-DDE
and 2,4'-DDE were found in background fat sanples. Average DDTR in the study area is 17.1

ny/ kg, conpared to 0.022 ng/ kg in background. The predom nant isonmer in raccoon fat is 4,4'-DDE
whi ch accounts for 73.5 to 99% of the DDIR body burden in study area raccoons. No correlation
was observed between concentrations of DDTR in raccoon fat and concentrations of DDIR in surface
wat er and sedi ment collected fromsimlar transect locations. A so, no correlation was found
bet ween DDTR concentrations in crayfish and DDTR concentrations in raccoon fat from speci nens
collected fromsimlar |locations. This |ack of geographic correlation is probably due to the
size of the feeding range of the raccoon.

Muscl e

Tabl e 6-15 presents the data from anal yses of nuscle tissue of raccoons. As with raccoon fat
chromum nercury and zinc were found in all specinmens. The data suggest a slight elevation of
nercury above background levels in study area sanpl es.

Four of the DDT group compounds were found in study area sanples. Only 4,4'-DDE was found in all
three study area sanples while 4,4'-DDT, 4,4'-DDD, and 2,4'-DDE were each found in two study
area sanpl es. DDT group isoners were not detected in background sanpl es of nuscle tissue. DDIR
ranges from0.059 ng/kg to 0.763 ng/kg.

Li ver

Tabl e 6-16 presents the data from anal yses of liver tissue of raccoons. Cadm um chrom um
nmercury and zinc were nmeasured in all sanples. The levels of netals in the study area sanples
are conparable to those in the background sanples with the possible exception of nercury in one
sanple (RCGA). The 4,4 -isoners of DDT, DDD, and DDE were detected in study area raccoon liver
sanples. 4,4'-DDE was al so detected in one background sanple. Chlorobenzilate was detected in
a single background raccoon |iver sanple (RC B&).



Tabl e 6-14
Tl SSUE ANALYSES

RACCOON FAT

Anal yt es RC A RC- B

I NORGANI CS

(mg/ kg)
Arseni c ND ND
Cadm um ND ND

Chr om um 0. 64 0. 38
Mer cury 0.19 J 0.12 J
N ckel 0. 30 0.14
Sel eni um ND ND

Zi nc 9.6 J 5.1
ORGANI Cs

(my/ kg)

4, 4" -DDT ND 1.1695 J
4,4' - DDD 0.0194 1. 3602
4,4' - DDE 2.0175 22. 4448
2,4 -DDT ND ND
2,4 -DDD ND ND
2,4' - DDE ND 0. 0846
Tol ban r ND ND

Chl or obenzil ate ND ND

D azi non ND ND

J = approxi mate concentration
ND = not detected (below detection limt)

ND

ND

0. 27
0.010 J
0.15
ND
1.9

2.0982
3. 8260
17. 8826
ND

0. 1175
0. 4058 J
ND

ND

ND

RC- BGL

ND

ND
0.11
0.19 J
ND

ND
36.8 J

ND
ND
0. 0098
ND
ND
0. 0135
ND
ND
ND

RC- B&

ND

ND
0.17
0.28
0.17
ND
44.7 J

ND
0. 0088
0. 0354
ND
ND
ND
ND
ND
ND

RC- B&3

ND

ND
0.19
0.11
ND

ND
43.5 J

ND
ND
ND
ND
ND
ND
ND
ND
ND



Tabl e 6-15
Tl SSUE ANALYSES
RACCOON MUSCLE

Anal yt es RC A RC- B RC-C RC- BGL
I NORGANI CS

(my/ kg)
Arseni c ND ND ND ND
Cadm um ND ND ND ND
Chrom um 0.24 0.11 0.14 0.35
Mer cury 1.2 0.35 0. 37 0. 020
N ckel 0. 30 ND ND 0. 20
Sel eni um ND ND ND ND
Zi nc 40.7 J 28.9 J 38.11J 2.7 3
ORGANI Cs

(mo/ kg)
4, 4" -DDT 0.0025 J 0.0315 J ND ND
4,4' - DDD ND 0. 0429 0. 0669 ND
4,4' - DDE 0. 0562 0. 6826 0. 4286 ND
2,4 -DDT ND ND ND ND
2,4 -DDD ND ND ND ND
2,4' - DDE ND 0. 0056 0. 0054 ND
Tol ban r ND ND 0. 0026 ND
Chl orobenzi | ate ND ND ND ND
D azi non ND ND ND ND

J = approxi nate concentration
ND = not detected (bel ow detection linmit)

RC- B&

ND

ND
0.11
0.020 J
0. 39
ND
3.4

ND
ND
ND
ND
ND
ND
ND
ND
ND

RC- B&3

ND
0.11 J
0.14
0.21 3
ND

ND
28.1 17

ND
ND
ND
ND
ND
ND
ND
ND
ND



Tabl e 6-16
Tl SSUE ANALYSES
RACCOON LI VER

Anal yt es RC- A RC- B RC-C RC- BGL RC- B& RC- B&
I NORGANI CS

(my/ kg)
Arseni c ND ND ND ND ND ND
Cadm um 0.13 J 0.10 J 0.41 J 0.11 J 0.18 J ND
Chrom um 0.14 0.21 0.19 0.13 0.11 0.11
Mer cury 4.8 1.8 2.6 0.87 1.6 0. 010
N ckel ND ND ND ND 0. 48 0.13
Sel eni um ND ND ND ND ND ND
Zi nc 19.6 J 53.9 J 40.4 ) 26.9 J 25.6 J 2.5
ORGANI Cs
(mo/ ko)
4, 4" -DDT ND ND 0.1532 J ND ND ND
4,4' - DDD ND 0. 1948 0. 1677 ND ND ND
4,4' - DDE 0.1012 1.8063 0. 5153 ND ND 0. 0154
2,4 -DDT ND ND ND ND ND ND
2,4 -DDD ND ND ND ND ND ND
2,4' - DDE ND ND ND ND ND ND
Tol ban r ND ND ND ND ND ND
Chl orobenzi | ate ND ND ND ND ND 0. 0130
D azi non ND ND ND ND ND ND

J = approxi mate concentration
ND = not detected (bel ow detection linmit)



6. 3.3 Sumary/ Di scussi on

Correlation of tissue levels with concentrations in abiotic nedia (water, sedinments, soils)
cannot be nmde, except perhaps in a nost general fashion with the existing data. Aninmal species
whi ch have been exposed to sufficient concentrations of bioaccunul ative substances for a
sufficient period may devel op higher tissue concentrations of these substances than the sanme
speci es exposed to | ower concentrations for the sane period or to the sane concentration for a
shorter period.

Ti ssue concentrations of inorganic analytes in the target species are conparabl e in specinens
collected in the study area and in the background area. The difference between the average
concentration of individual analytes in the study area speci mens and background area speci nens
is less than one order of nmagnitude in all species with one exception. There is a discernable
elevation in nmercury levels in catfish taken fromdin Basin which average 0.33 ng/ kg mercury
(six sanpl es) conpared to background where the average is 0.05 ng/kg (three sanpl es) and Boykin
Pond with 0.16 ng/kg (three sanples). In addition, results fromthe data collected during the
1994 additional field activities conducted in the Ain Basin indicate that maxi mrum DDTR
concentrations are as high as 81 ppm

In general, tissue sanples collected in the study area contain higher |evels of DDT group
conmpounds than did those collected in background. Each of the six DDT group conpounds was found
in at least one biotic sanple in both the study area and in the background area. 4,4'-isoners
account for 86.6% (average %in each sanple) of the DDTR in the 60 sanples whi ch contai ned DDT
group conpounds. 4,4'-DDE was found to be present at a higher concentration than all other
isomers in 57 of the 59 sanples in which 4,4-DDE was identified

Tabl e 6-17 presents a summary of chemicals detected in terresterial biota. The sumary tabl es
present the frequency of detection, the nmean, the nunber of sanples used to calculate the
nmean, the range of detection limts, and the range of detection concentrations

Based on data in the Rl Report, EPA' s assessment indicates that |evels of DDIR nmeasured in
surface water at the Site may pose a hazard to aquatic life. 1In addition, fish eating birds and
manmmal s, as well as insect eating birds appear to be at risk fromexposure to DDTR or rel ated
pesticides via food, water and sedi nent ingestion



Chem cal (a)
CRAYFI SH
Organi cs:

* DDD
*  DDE
*  DDT

I nor gani cs:
Arsenic (h)
Cadni um (h)
Chr om um (h)
N ckel (h)
Zinc (h)
Mercury (h)

PLANT
O gani cs:
* DDD

*  DDE
*  DDT

(Concentrations reported in ng/ kg tissue;

Frequency of
Detection (b)

w w
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Tabl e 6-17

SUMVARY OF CHEM CALS DETECTED | N TERRESTRI AL BI OTA

Mean
Sanpl e
Si ze (c)

w W w

W W wwww

w w

ECOLOG CAL ASSESSMENT

organi cs as wet weight, inorganics as dry weight,

Mean Range of
Concentration (d,e)

0. 444
1.53
0. 267

£5%

0. 183
0. 103
0. 347
0.977
12.5
0. 0287

SES55F

0. 00621
0. 00945
0. 00409

£%

0. 00071 - 0.00096

Detection Limts (d,f)

as reported by | aboratory)

On site

0.328 - 0.548

0.853 - 2.75
0.082 - 0.453
0.17 - 0.19
0.05 - 0.18
0.32 - 0.37
0.53 - 1.3

12 - 13.2
0.02-0.03

0.00271 - 0.00814

0.00839 - 0.0106
0. 0106

Range of Detected Concentrations (d)

Background (f, g)

0.0025 - 0.0092
0.0197 - 0.0689

0. 0076
0.3 - 0.5
0.1
0.3 - 0.4
0.2 - 4.9
18.2 -22.1
0.03 -0.05

0. 0023 -0.0027
0.003 - 0.008
0.018



| nor gani cs:

Arsenic (Db) 1/ 3 3 0. 0833 .05 0.2 0.1 - 0.4
Cadmi um ( h) 1/ 3 3 0.913 0.04 2.7 19.5
Chr om um ( h) 373 3 0.18 NA 0.13 - 0.23 0.1- 0.3
Mercury (h) 3/ 3 3 0.01 NA 0.01 0.01
N ckel (h) 3/ 3 3 6.73 NA 0.34 - 25.4 0.8 - 438
ROCCOON ( FAT)
O gani cs:
* DDD 3/ 3 3 1.78 NA 0.02 - 3.94 0.01
*  DDE 3/ 3 3 14. 3 NA 2.02 - 22.5 0.0232 - 0.0374
*  DDT 3/ 3 3 1.13 NA 0.0668 - 2.11 ND (0.0063- 0.020)
I nor gani cs:
*  Chrom um 373 3 0. 43 NA 0.27 - 0.64 0.1- 0.2
Mercury (h) 3/ 3 3 0. 107 NA 0.01 - 0.19 0.1- 0.3
N ckel (h) 3/ 3 3 0. 197 NA 0.14 - 0.3 0.2
Zinc (h) 3/ 3 3 5.53 NA 1.9 - 9.8 36.8 - 44.7

See footnotes at end of table.



Chem cal (a)
RACCOON LI VER
Organi cs:

* DDD

*  DDE

*  DDT

I nor gani cs:

Cadni um (h)
*  Chrom um
*  Mercury
Zinc (h)

RACCOON ( MUSCLE)

Organi cs:

*  DDD
*  DDE
*  DDT
Tol ban (i)

Concentrations reported in nmg/kg tissue; organics in wet weight, inorganics in dry weight,

Frequency of
Detection (b)
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Table 6-17 (Cont.)

SUMVARY OF CHEM CALS DETECTED | N TERRESTRI AL Bl OTA

Mean
Sanpl e
Si ze (c)

w w

W www

W www

ECOLOG CAL ASSESSMENT

Mean Range of
Concentration (d,e) Detection Limts (d,f)

0.123 0.0018 - 0.0078
0. 809 NA

0. 0543 0. 00287 - 00048
0.213 NA

0.18 NA

3.07 NA

38 NA

0. 0373 0. 00061 - 0.00159
0. 393 NA

0.0120 0. 00096

0. 00217 0. 00259 - 0.0052

Range of Detected Concentrations (d)

On-site

0168 - 0.196
0.103 - 1.81
0. 154

0.1- 0.41
0.14 - 0.21
1.8 - 4.8
19.6 - 53.9

0.0432 - .0671
0. 0564 - 0.088
0. 00275 -, 0319
0. 00282

as reported by | aboratory)

Background (f, Q)

ND (0. 00221- 0. 0110)

0. 0159

ND (0. 00167- 0. C0835)

ND (0.00221)
ND (0.00161)
ND (0.00167)

ND (0.0026 - 0.013)



| nor gani cs:

Chr om um ('h) 3/ 3 3 0. 163 NA 0.11 - 0,24 0.1- 0.4
*  Mercury 3/ 3 3 0. 64 NA 0.35 - 1.2 0.01 - 0.2
Ni ckel (h) 1/ 3 3 0.14 0.12 - 0.12 0.3 0.2 - 0.4
* Zinc 3/ 3 3 35.9 NA 28.9 - 40.7 2.7 - 28.1
SNAKE
Organi cs:
*  DDD 1/ 3 3 0.0418 0.00061 - 0.048 0.0781 0. 0279
*  DDE 3/ 3 3 13.4 NA 2.94 - 27.4 0.0464 - 0.320
*  DDT 3/ 3 3 0. 206 NA 0.0524 - 0.423 0.0134 - 0.0231
I nor gani cs:
Arsenic (h) 3/ 3 3 0. 107 NA 0.08 - 0.15 0.1- 0.2
Chr om um (h) 3/ 3 3 0. 697 NA 0.63 - 0.94 0.6 - 0.8
Mercury (h) 3/ 3 3 0.55 NA 0.41 - 0.74 0.5- 0.6
Ni ckel (h) 3/ 3 3 0. 347 NA 0.2 - 0.56 0.2 - 0.3
Sel eni um (h) 3/ 3 3 0. 387 NA 0.33 - 0.42 0.3 - 0.4
Zinc (h) 3/ 3 3 19 NA 16.8 - 20.7 16.3 - 21.5

See footnotes at end of table.



Chem cal (a)

TOQAD

Organi cs:

* DDD

*  DDE

*  DDT
Tol ban (i)

I nor gani cs:
Arsenic (h)
Chr omi um (h)
Mercury (h)
N ckel (h)
Sel eni um ( h)

Zinc (h)

Concentrations reported in nmy/ kg tissue

Frequency of
Detection (b)
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Table 6-17 (Cont.)

SUMVARY OF CHEM CALS DETECTED | N TERRESTRI AL Bl OTA

Mean
Sanpl e
Si ze (c)

W www

W wWwwWwwww

ECOLOG CAL ASSESSMENT

Mean

Concentration (d,e)

0. 0644

2.32
0. 562
0.014

0. 0867
0.433
0. 0633
0.24
0. 187
21.8

organics in wet weight,

Range of

Detection Limts (d,f)

0.00365 - 0.02

£ %

0.0156 - 0.0325

SESE5S

inorganics in dry weight,

as reported by | aboratory)

Range of Detected Concentrations (d)

On-site
0.035 - .142
0.485 - 3.69
0.0561 -1.54
0. 002
0.07 - 0.1
0.37 - 0.47
0.06 - 0.07
0.12 - 0.48
0.18 - 0.19
15.8 - 30.6

Background (f, Q)

0. 0067

0. 0036 - 0.0037

ND (0. 00167)
ND (0. 0020)



ND

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)
(i)

Chem cal of potential concern. See text for a description of procedures used to select chenicals of potential concern.
Not applicable; chemi cal detected in every sanple or non-detected sanples had high detection linmts such that

one-hal f of the detection linmt exceeded the naxi mum detected value. (These val ues were excluded fromthe data and summary.

Not detected. (Detection limts in parentheses.)
Not cal cul ated; only one sanple avail able for mean cal cul ati on.

Val ues presented for DDT and netabolites are the sumof values for the o,p'- and p,p'- isoners.

The nunber of sanples in which the chem cal was detected divided by the total nunber of sanples anal yzed.
The nunber of sanples used to cal cul ate the nean.

Val ues rounded to no nore then three significant figures.

Mean cal cul ated for normal distribution.

Detection limts are only those for which one-half of the detection limt was |ess than the maxi num detected val ue. See text.

Background sanpl es collected fromthe Stinpson Wldlife Sanctuary, |ocated up-river fromthe C BA-GEl GY pl ant.
Eli mnated as a chem cal of potential concern because concentrations were not statistically higher than background.
Elimnated as a chem cal of potential concern based on concentration-toxicity screening. See text and Appendi x B.

See text.)



6.4 CLEANUP GOALS

The cal cul ati on of Renedial Goal Options (RGE3s) has been provided using the scenarios and
assunptions utilized in EPA's conservative assessnent of the site. The result of these

cal cul ations provides RG3s between 0.04 and 3.76 ppmtotal DDT. It should be noted that because
of the high level of uncertainties, conservative assunptions were utilized in these scenarios

For the majority of the scenarios considered, in order to achieve a HQ of 1 or less, the
concentration of DDTR in the floodplain nust be no greater than 1 ppm However, renediating to
1 ppmis not practical because this would require extensive excavation and destruction of the
bottom | and hardwood forest and the cypress tuepel o swanp that the nunber was generated to
protect. Gven the current water nanagenment in the area, restoration of the vegetative
communities would be unlikely. This level of renediation would result in unacceptable
short-termand long-terminpacts to ecol ogical receptors. A so, if the swanps or wetlands are
destroyed, additional |and nmust be acquired for mtigation. In addition, renediating to 1 ppm
may not be justified given the conservati smof the scenarios used in Environnental Response
Team s assessnent.

Wth the exception of the cypress swanp, results fromthe suite of toxicity test perforned did
not clearly show a trend that related concentrations of DDTR at 20 ppmin soil or sedinment to
adverse effects in plants or the adverse effects predicted by the | evels of contam nants

bi oaccunul ated in animal tissue

Based on the current infornmation, EPA has deternmined that 15 ppmtotal DDTR woul d provide the
best bal ance of overall protection anong cl eanup goal s considered for renediation of the
floodplain soil/sedinent. Adjustnents and nodifications to the cl eanup goals based on
area-specific factors and additional sanpling results shall be considered by EPA during the
Remedi al Design Study. |If adjustnments to the cleanup |evel are nade, such adjustrments will be
published in a fact sheet, ESD, or ROD Amrendnent.

Based on the avail able data, renediation to 15 ppmwoul d reduce site-w de contam nation
significantly. The applicability of renediating areas to different |evels based on ecol ogi ca
sensitivity and contami nant risk woul d be evaluated further during the RD studies.

At a mninum additional sanpling would be conducted near the northeast portion of the
floodplain (near stations A5 and B5; see figure 2-1 page 3) to deternmine if the elevated | evels
(at least 5 tines background) of DDT present in several animal tissues are a result of

addi tional source areas. In addition, general sanpling/nmonitoring would be required to
determ ne the effectiveness of the remedy. A baseline sanpling event(s) along with periodic RD
sanpling event(s) would include the foll ow ng

Crayfish or other resident organisns, including fish would be anal yzed for DDTR resi dues
and conpared with DDTR | evels in soil/sedinent at the same locations. In addition, the
RD sanpl ing woul d establish threshold concentration in sedinents or performance
standards i n speci es above whi ch an unacceptabl e | evel of accunulation is occurring.

Due to the co-location of the contam nants, EPA has determ ned that renediating the DDTR to
acceptabl e I evel s woul d al so reduce other contam nants of concern to acceptable |evels

The contam nation in areas of the floodplain could present an i mmnent and substantia
endangernent to public health, welfare or the environnent by actual or threatened rel ease of
contam nants to ecol ogi cal endpoints such as reproductive failure or reduced growth if not
addressed by the selected alternative in this docunent.



7.0 DESCRI PTI ON OF ALTERNATI VES

The fl oodpl ain area contains approxi mately 2500 cubic yards of contam nated soil or sedinent
above 15 ppm DDTR  The foll owi ng section describes the alternatives considered for the

remedi ation of the contamination in the floodplain area (Qperable Unit #3) at the site. Mre
detailed information can be found in the QU #3 Renedi al Investigation / Ecol ogi cal Assessnent
Report and the Feasibility Study Report Addendum found in the Adm nistrative Record. ($750, 000
has been added to both Alternatives two and three to allow for the additional studies and the
performance nonitoring that will be conducted during the Renedial Design)

7.1 ALTERNATI VE 1: No Action

Superfund requires that the "No Action" Aternative be evaluated to establish a baseline for
conparison. For this operable unit, no renedial action constitutes total dependence on natura
bi odegradati on and/or attenuation throughout the entire floodplain |Iand surface

7.2 ALTERNATI VE 2: In-situ Biorenediation

This alternative focuses on application of one renedial technology in three designated areas
within the Operable Unit. The three areas will be discussed below. An in-situ treatnent
process of the soil/sedinent through a G ba-devel oped, biorenediation process which establishes
a two-stage anaerobi ¢/ aerobic systemrequiring only the addition of conditioned microbial seed

a substrate material, and a water |ayer over the contam nated soil (anaerobic stage). Anaerobic
condi tions achi eve reductive dechlorination of pesticides (in this Qperable Unit the conpounds
of concern are DDT, DDD, and DDE, commonly referred to as DDTR), and aerobic conditions further
treat the dechlorinated nolecules. The process is best described as an accel erated, natural
enzynatic reaction

Based on the current data, the areas within the Operable Unit which are designated for treatnent
are:

1. The zone in the vicinity of Sanple Point Bl at the upper end of the open Storm
water Ditch (former Effluent Ditch).

2. The zone in the vicinity of Sanple Point Cl at the approxi nate center of the
open ditch.
3. The zone in the vicinity of Sanple Point DL referred to as the Cypress Swanp.

Treatnent woul d be conducted in this area based on contam nant |level with no
consi deration of property boundary.

The remaining area within the Qperable Unit (exclude 1, 2, and 3 above) is considered to be
viable for No Action. Natural biodegradation and/or attenuation of organic contam nant |evels
is occurring in the general floodplain soil and sedinent, and is adequate for protection of
human health and the environnent as denonstrated by site-specific risk assessnent.

Fol | owi ng conclusion of in-situ treatnent all affected areas would be restored as cl osely as
possible to natural elevations and wildlife habitat conditions

Soils, sedinment and surface water nonitoring shall be conducted at this site. After
denonstration of conpliance with cleanup goals, the Site including soil, sedinent groundwater
and resident organisns and/or fish shall be nonitored. Substantial initial progress in

achi eving perfornmance standards nmust be shown with five (5) years of attaining soil cleanup
goals. |If substantial progress is denonstrated, an additional five (5) years will be allowed to



reach performance standards. |f the results of the five year study indicates that substantia
progress toward the Perfornance Standards set forth in the RD Additional Studies Report is not
bei ng nade, additional renediati on nay be required.

The total present worth cost for this alternative is approxi mately $2, 250, 000

7.3 ALTERNATI VE 3: QU #2 Treatnent of Excavated soils Conbined with In-situ Biorenediation
This alternative conbines two renedi al technologies into a synergistic strategy which addresses
both the topographi c and contam nant concentration profiles within the Qperable Unit. Based on

the current data, the specific elements of the strategy are:

1. Wthin the zone of the Operable Unit in the vicinity of Sanple Point Bl at the
upper end of the Stormwater Ditch (fornmer Effluent Ditch); and

2. The zone in the vacinity of Sanple Point Cl at the approxi nate center of the
open ditch, soils/sedinments would be excavated to the 15 ppmcl ean-up | evel for
DDTR.

Renoved soil s/ sedinents that exceed 500 ppm DDTR woul d be transported into the area of the
Mclntosh Site designated as QU #2 and QU #4 treatnment area and processed according to the
procedures for DDTR contam nated soil specified in the Records of Decision and Consent Decrees
for QUs #2 and #4. Excavated soils fromthe floodplain that does not exceed 500 ppm DDTR woul d
be avail able to be used as subsurface backfill for QU #2 areas. Soils exceedi ng 500 ppm DDTR
woul d be thermally treated to neet all appropriate standard with the soils from QU #2 and #4.
The Remedi al Action schedule for for QU #3 would be integrated with the QU #2 and QU #4
schedul es to ensure no delay of the QU #2 and QU #4 renedi ati ons. 2 Renoved soi |l /sedi nent from
the floodplain would be replaced with clean material of a simlar soil type and vegetated to
restore this area to its original elevation and wildlife habitat characteristics.

3. Wthin the zone of the OQperable Unit in the vicinity of Sanple Point Dl at the
location referred to as the Cypress Swanp, sedinment with concentrations of DDIR
in excess of the cleanup level would be treated by application of a
G ba-devel oped, in-situ, anaerobic/aerobic biorenediation process as previously
described in Alternative No. 2

This treatment nethod woul d be focused on the actual DDTR contaminant profile in this area
regardl ess of property ownership, and woul d be continued until DDTR concentrations in sedinent
are reduced to less than the cleanup goal for that area. Followi ng conclusion of in-situ
treatnent, the Cypress Swanp would be restored as closely as possible to natural el evations and
wildlife habitat conditions.

Based on the current information, the remaining area within the Qoerable Unit (exclude 1, 2 and
3 above) is considered to be viable for No Action. Natural biodegradation and/or attenuation of
organic contamnant levels is occurring in the general floodplain soil and sedinent, and is
adequate for protection of hunman health and the environnent as denonstrated by site-specific

ri sk assessnent.

Soils, sedinment and surface water nonitoring shall be conducted at this site. After
denonstration of conpliance with cleanup goals, the Site including soil, sedinent groundwater
and resident organisns and/or fish shall be nonitored. Substantial initial progress in

achi eving perfornmance standards nmust be shown with five (5) years of attaining soil cleanup
goals. |f substantial progress is denonstrated, an additional five (5) years will be allowed to
reach performance standards. |If the results of the five year study indicates that substantia



progress toward the Perfornance Standards set forth in the RD Additional Studies Report is not
bei ng nade, additional renediati on nay be required.

The total present worth cost to execute this alternative is approxi mately $1, 500, 000.
8.0 SUWMARY OF THE COWVPARATI VE ANALYSI S OF ALTERNATI VES

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance,with respect to the statutory balancing criteria in Section 121 of CERCLA and in Section
300.430 of the NCP. The nmjor objective of the FS was to devel op, screen, and eval uate
alternatives for the renediation of the contamnated soils at the Ciba-Ceigy Site. A wide

vari ety of technologies were identified as candidates for renedi ati ng the contam nat ed
soils/sediments at the Site. These technol ogi es were screened based on their feasibility with
respect to the contam nants present and the Site characteristics. The technol ogi es that renai ned
after the initial screening were conbined into potential renedial alternatives and evaluated in
detail. The renedial alternatives selected fromthe screening process were eval uated using the
follow ng nine evaluation criteria:

. Overall protection of human health and the environnent.

. Conpl i ance with applicable and/or rel evant Federal or State public health or
envi ronnent al standards.

. Long-term effecti veness and per manence
. Reduction of toxicity, nobility, or volume of hazardous substances or contam nants.
. Short-term effectiveness, or the inpacts a renedy m ght have on the comunity,

wor kers, or the environnment during the course of inplenmenting it.

. Inmpl emrentability, that is, the admnistrative or technical capacity to carry out the
alternative.

. Cost -ef fecti veness considering costs for construction, operation, and nai ntenance of
the alternative over the life of the project, including additional costs should it
fail.

. Acceptance by the State

. Accept ance by the Comunity.

The NCP categorizes the nine criteria into three groups:

(1) Threshold Oriteria - overall protection of human health and the environnent and
conpliance with ARARs (or invoking a waiver) are threshold criteria that nust be satisfied
in order for an alternative to be eligible for selection

(2) Primary Balancing Criteria - long-termeffectiveness and pernmanence; reduction of
toxicity, mobility, or volune; short-termeffectiveness; inplenentability; and
cost-effectiveness are prinary bal ancing factors used to wei gh najor trade-offs anong
al ternative hazardous waste nmanagenent strategies; and

(3) Mdifying Oriteria - state and community acceptance are nodifying criteria that are
formally taken into account after public comrent is received on the proposed plan and



incorporated into the RCE

The sel ected alternative nmust neet the threshold criteria and conply with all ARARs or be
granted a wai ver for conpliance with ARARS. Any alternative that does not satisfy both of these
requirenents is not eligible for selection. The Primary Balancing Criteria are the Techni cal
criteria upon which the detailed analysis is primarily based. The final two criteria, known as
Modi fying Oriteria, assess the public's and the state agency's acceptance of the alternative.
Based on these final two criteria, EPA nay nodify aspects of a specific alternative.

The following analysis is a sutmmary of the eval uation of alternatives for renediating Qperabl e
Unit #3 of the G ba-Geigy Superfund Site under each of the criteria. A conparison is nade
bet ween each of the alternatives for achi evenent of a specific criterion

THRESHOLD CRI TERI A
8.1 OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

Al of the alternatives except the "No Action" alternative would provide protection to the
environnent. In Aternative 1, concentrations of the contamnants in the surface water, soi

and sedi nment woul d continue to potentially have an adverse inpact on the ecosystem Both
Alternatives 2 and 3 would provide protection to the environnent by the reduction of ecol ogica
risks to acceptable levels in the areas and to the species of concern. Aternative 3 would have
the potential for higher short-termecol ogical risk during the period when contaninated soils

are being excavated fromthe open ditch area, but a nuch |l ower overall |ong-term ecol ogical risk
because the contam nated soil is pernmanently renoved fromthe area on an accel erated schedul e
and replaced with clean soil. In both Alternatives 2 and 3 the nore ecologically areas woul d be

treated by in-situ biorenediation. Since the "No Action" Aternative does not neet one of the
threshold criteria, it would not be considered further in this discussion

8.2 COVPLI ANCE W TH ARARS

Alternatives 2 and 3 would conply with ARARs or justify a waiver. Chem cal Specific ARARs woul d
be met through conpliance with the groundwater protection standards (i.e., MCLs) at the Point of
Conpl i ance as defined in G ba-Geigy's RCRA permit and through conpliance with NPDES permt
conditions for water renoved and treated in the contam nated areas. Soils excavated in
Alternative 3 would be analyzed to deternmine if they are RCRA hazardous waste. |f required,
RCRA hazardous waste woul d be treated to legislative treatnent standards, as adjusted pursuant
to atreatability variance prior to |Iand disposal

8.3 LONG TERM EFFECTI VENESS

Both Alternatives 2 and 3 woul d provide |ong-termeffectiveness by pernmanently reducing target
contaminants in soil and sedinent, in specific zones of the floodplain, to values bel ow
acceptable risk levels. In Alternative 3, the conbination of the two renedi al technol ogi es,
renmoval and biotreatnent, in specific zones of the floodplain area depending on both topography
and contam nant concentration is the nost effective nethod to ensure |ong-term ecol ogica
health in this portion of the McIntosh Site.

8.4 REDUCTION COF TOXICI TY, MOBILITY OR VOLUVE BY TREATMENT

Alternative 2 woul d reduce the toxicity and the volune of the contam nants of concern in soi
and sedinent by utilizing a noderately aggressive in-situ biotreatnment technology. The in-situ
process woul d not reduce the nobility of target contaminants. This is not an issue of
signi fi cance, however, since the DDTR conpounds are relatively imobile due to a low solubility



inwater. Aternative 3 would reduce toxicity, nmobility and volune of contam nants threatening
t he ecosystem by excavating the contam nated soils and sedi nent which exceed the 15 ppm DDIR

cl eanup goal and relocating or treating themw th the contam nated soils and sedi nent from
Qperable Units 2 and 4 at the Site. Excavated soils/sedinents that exceed 500 ppm DDTR woul d be
transported into the area of the McIntosh Site designated as QU #2 and QU #4 treatnent area and
processed according to the procedures for DDIR contaminated soil specified in the Record of
Deci si on and Consent Decree for OUs #2 and #4. Excavated soil fromthe floodpl ain that does not
exceed 500 ppm DDTR woul d be avail able to be used as subsurface backfill for the QU #2 areas.
The Remedi al Action schedule for for QU #3 would be integrated with the QU #2 and QU #4
schedul es to ensure no delay of the QU #2 and QU #4 renedi ati ons. Excavated soil s/sedinents
fromthe floodplain would be replaced with clean naterial of a simlar soil type and vegetated
to restore this area to its original elevation and wildlife habitat characteristics.

Alternative 3 would virtually elimnate a major portion of the toxic effects along with a
substantial reduction in volunme through excavati on and/or treatnent.

8.5 SHORT- TERM EFFECTI VENESS

Acconpl i shnent of the renedial objectives for this Operable Unit is achieved in the shortest
tineframe by the inplenentation of Alternative 3. Depending on weather conditions, the soi
renmoval in the open ditch could be acconplished in approxi mately 8 nonths as conpared to
approximately 8 years to reach the renmedial option goals with Alternative 2. |In Aternative 3
the risks to remedi al workers would be noderately higher during the soil renoval phase, but are
very controll abl e through conventional field health and safety practices with heavy enphasis on
appropriate personal protective equipnment. The renoval of contam nated soil does increase
short-term exposure of certain wildlife species to higher contam nant concentrations but this
is offset by the pernanent |ong-termreduction of the contam nants.

8.6 | MPLEMENTABI LI TY

The construction techniques and equi pnent required to prepare the treatnent sites utilizing
Alternatives 2 and 3 can be categorized as standard civil engineering specifications. The
necessity to construct an alternative stormwater drainage way in a floodplain area does
limt initial field activity to relatively dry periods. The procedures and equi pnent for
operation of the treatnment process are typical to those used in conventional |and farmng
Alternative 2 may require periodic drainage or flooding of the soil treatment areas to create
aerobi c or anaerobic biological conditions, and repair or restoration of treatnent sites
follow ng erosi on danage due to occasional flood events. The G ba-Ceigy devel oped, in-situ
bi orenedi ati on process has been tested on the target contamnants in the laboratory and in field
pilots using actual soil fromthe Qperable Unit. Test indicate good contam nati on reduction
rates

8.7 cosT

The estimated total cost of Alternative 2 in 1994 dollars is $2,250,000. This estinmate includes
site preparation, operation of the in-situ biorenediation process for up to eight years and
annual nai ntenance of the treatment sites throughout the treatnent period. The estinated cost of
Alternative 3 in 1994 dollars in $1,500,000. This estinate includes site preparation (in-situ

bi orenedi ati on phase), a soil renoval/processing and clean soil placenent phase, an in-situ

bi orenedi ati on phase for up to five years, and annual nai ntenance of the biorenediation
treatnent site throughout the treatnent period

8.8 STATE ACCEPTANCE



The State of Al abama concurs with Alternative #3 to renediate the contam nated soil/sedinent in
the floodplain at the Gba-Ceigy Site.

8.9 COVMUNI TY ACCEPTANCE

Based on the favorable comments expressed at the Decenber 20, 1994 public neeting and the |ack
of negative witten coments received during the comment periods, it appears that the Ml ntosh
community generally agrees with the sel ected renedy.

9.0 SELECTED REMEDY
A SOURCE CONTRCL

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state comments, EPA has selected a source control renedy for this
operable unit. At the conpletion of this renedy, the risk associated with this site is
expected to be protective of human health and the environment. The total present worth cost to
execute the selected renedy, Alternative #3, is estinmated at $1, 500, 000.

Source control remediation will address the contam nated soils/sedinents at the Site. Source
control shall include excavation of soils, sedinments and related material, transportation,
staging, dewatering, treatnent (if necessary), placenent of treated naterial, back filling and
bi or enedi ati on.

A. 1. The nmajor conponents of source control to be inplenented include:

Excavation of materials contamnated with greater than 15 ppmof DDIR in the floodplain area and
transportation of these materials to the upland areas near the QU #2 and QU #4 renedi ati on
areas. Transported soils/sedinents that do not exceed 500 ppm DDTR may be used for subsurface
backfill for QU #2 areas. Transported soils/sedinents that exceed 500 ppm DDTR shal |l be
thernmally treated with the QU #2 and QU #4 soi |l s/ sedi nents;

In-situ biorenediation for the ecologically sensitive areas (cypress swanp(s) and bottom | and
hardwood forest) if G ba-Ceigy denonstrates to EPA's satisfaction that the technol ogy will
provide sufficient and tinely degradation of all DDTR In addition, G ba-Geigy nust denonstrate
the timely degradati on of DDTR without causing a significant adverse inpact to those areas or
increasing the rate of nethylation of mercury in areas where the wastes are conm ngl edo |f

C ba-Ceigy is unable to denonstrate to EPA's satisfaction that in-situ bioremediation wll
achieve all of the renedial goals for the area(s), objective #2 of the Renedi al Design study

bel ow wi Il be used to address the area(s).

A 2. Per f or mance St andards

The Performance Standards for this conponent of the selected renmedy include the follow ng
excavation and treatnent standards:

a. Excavati on Standards

Excavation shall continue until the remaining soil and naterial achieve a maxi nrum
concentration of 15 ppmDDITR A | excavation shall conply with ARARs, including, but not
limted to CSHA and state standards. Testing nethods approved by EPA shall be used to

determne if the maxi mum DDTR concentration | evels have been achi eved.

During the initial phase of the Renedial Design, additional sanpling activities will be



conducted to acconplish the foll owi ng objective:

1. To provide the baseline levels which will be used to nonitor the long-term
effectiveness of the renediation;

2. To determine if it is necessary to nodify cleanup goals in different areas of
the fl oodpl ai n based on ecol ogical sensitivity (i.e., To avoid the unnecessary
destruction of habitats that nay be irrepl aceabl e by bal ancing the effects of
the contaminants with the effects of the cleanup); and,

3. To sel ect appropriate species to be used for nmeasuring the effectiveness of the
remedy. To establish performance standards or maxi mum contam nant |levels in
those species to deternmine when site renediation is successful.

If EPA nodifies the cleanup goals based on the results of the Additional Studies Report, the
public will be notified by a Fact Sheet, ESD or a ROD Amendrent.

b. Treat nent St andards

Al excavated soils, sedinments and related nmaterials containing concentrati ons of DDTR
greater than 500 ppmw ||l be thernally treated with the QU #2 and QU #4 soils. Al
treatnent and di sposal shall conply with applicable or rel evantand appropriate

requi renents (ARARs), including RCRA and TSCA

Soi|l excavated fromthe floodplain (QU #3) that is bel ow 500 ppm DDTR may be used as subsurface
backfill for excavated areas of QU #2. Prohibiting the placenent of soil or sedinent with
concentrations greater than 500 ppm DDTR wi | | ensure that subsurface treatnent |evels
established in the QU #2 ROD for the protection of groundwater will not be exceeded. Based on
the current information, the majority of the soil and sedi nent woul d be available to be used

as subsurface backfill.

B. COVPLI ANCE TESTI NG

Soils, sedinments and surface water nonitoring shall be conducted at this site. After
denonstration of conpliance with cleanup goals, the Site including soils, sedinents,

groundwat er, resident organisns and/or fish shall be nonitored. Substantial initial progress in
achi eving perfornmance standards nmust be shown with five (5) years of attaining soil cleanup
goals. |f substantial progress is denonstrated, an additional five (5) years will be allowed to
reach performance standards. If the results of the five year study indicates that substantial
progress toward the Perfornance Standards set forth in the RD Additional Studies Report is not
bei ng nade, additional renediation nay be required. "Substantial Progress" shall be defined
during the initial phase of the Renedial Design (i.e., RO RA negotiations or RD Wrkplan and
Addi ti onal Studies Wrkplan).

In summary, Alternative 3 would achi eve substantial risk reduction through excavati on and/ or
treatnent of the principal threat to the floodplain ecosystemat the G ba-Geigy Superfund Site.
Legi sl ated treatnent standards woul d be achi eved, as adjusted pursuant to a CERCLA treatability
variance for soil/sediment that exceed 500 ppm DDTR  The treatnent technol ogy whi ch has been
denmonstrated to achi eve these standards for the RCRA wastes present at the Site is thernal
destruction. Excavated soils that do not exceed 500 ppm DDTR woul d be used as subsurface
backfill for those areas. This action would be both protective of the environment and cost
effective. Aternative 3 reduces not only the nmobility of the contam nants but al so the
toxicity and volune of the contam nants. Alternative 3 achieves a higher |evel of permanent
remedi ati on by renoval of contam nants fromthe hi ghest concentration zones within the Qperable



Unit. Alternative produces acceptable results in a significantly shorter tine than other
alternatives. In addition, Alternative 3 was the nost cost effective of the alternatives

eval uated. Based on the information available, the preferred alternative represents the best
bal ance anong the criteria used to evaluate remedies. Alternative 3 is protective of human
heal th and the environment, would attain ARARs, would be cost effective, and would utilize
permanent solutions and alternative treatment technol ogi es or resource recovery technologies to
t he maxi mum extent practicable

10.0 STATUTCORY DETERM NATI ON

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedi a
action, and is cost-effective. Finally, it is determined that this renedy nmaxi mzes |ong-term
ef fecti veness

Because this remedy would result in hazardous substances remai ning on-site, a review would be
conducted within five years after comencenent of the renedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent.

10.1 PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected renedy protects human health and the environnment through excavating and/or treating
a principal threat remaining at the Site. The sel ected remedy provides protection of hunan
health and the environnent by elimnating, reducing, or controlling risk through treatnent,

rel ocation, engineering controls and/or institutional controls

10. 2 ATTAI NMENT OF THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Remedi al actions perforned under CERCLA nmust conply with all applicable or relevant and
appropriate requirements (ARARs). All alternatives considered for the CGba-CGeigy Site were
eval uated on the basis of the degree to which they conplied with these requirenents. The
sel ected renedy was found to neet or exceed the follow ng ARARs, as di scussed bel ow.

C ean Water Act

Section 404(b) of the dean Water Act and inplenmenting regulations will be applicable to
wetl ands. |f excavation of the wetlands occurs during the renmedial action, on-site restoration
of the excavated wetlands shall satisfy mtigation requirenments of this section

Resour ce Conservation and Recovery Act

Many RCRA requirenents are considered rel evant and appropriate for renedial activities proposed
at the McIntosh plant. The excavated soils and sludges will be representatively anal yzed to
determine if they are RCRA hazardous wastes. |f RCRA hazardous waste is found it will be used
as backfill in the excavated areas of (Qperable Units Two and Four with the soils from Qperabl e
Unit Two and Four after RCRA legislated treatnent standards pursuant to a treatability variance
granted upon ROD signature, are nmet. EP Toxicity and TCLP anal yses will be perforned to ensure
that treatment standards, through a treatability variance, are met. A pilot study and a tria
burn will be required to ensure that the incinerator will neet the Destruction Renova
Efficiencies for the contaminants at the Site. The prinmary activities include excavation of the
majority (discression will be utilized in the ecologically sensitive areas) of soil/sedi nent
that exceed 15 ppm soils that exceed 500 ppm DDTR (1/10 of the npbst conservative of the
subsurface cleanup | evel which was generated based on the protection of groundwater in the ROD
addressing QU#2), will be incinerated, soil/sedinment that are bel ow 500ppm DDTR wi || be



avail able to used as subsurface backfill in QU #2 areas, in-situ biorenediation of the

ecol ogically sensitive areas, backfilling of the excavated areas of the floodplain with
cleanfill and continuing punp and treatnent of the contam nated groundwater. RCRA design
standards will be incorporated into the renedial design of all construction activities so that
the substantive requirenents of all applicable RCRA regul ations are net.

QG her Qui dance To Be Consi dered

O her Quidance To Be Considered (TBGCs) include health based advi sories and gui dance. TBCs have
been utilized in estimating i ncrenental cancer risk nunbers for remedial activities at the
sites. The risk nunbers are evaluated relative to the nornally accepted point of departure risk
range of 1x10-4 to 1x10-6.

Cean Air Act

Air emissions fromthe renedial activities at the Site, including thermal treatnent, would be
nonitored to ensure conpliance with the substantive requirenents of the dean Air Act.
Fenceline air nonitoring will be conducted to ensure that contam nant concentrations do not
exceed |l evels considered to be safe for hunman health. |f levels are exceeded, nitigative
procedures such as dust suppression or vapor capture will be enployed to prevent harnful |evels
of air emssions fromleaving the Site

Al abana State Water Quality Standards

Perched water at certain areas and stornmmater which contacts Site nmaterials during renediation
activities will be routed through the existing on-site wastewater treatnent plant. In addition
contam nated groundwat er extracted by the current punp and treat system and inci nerator scrubber
water will be treated before discharge into the Tonbi gbee River through the current NPDES permt
to ensure protection of aquatic life.

i ver s

No ARAR wai vers are being granted however, the selected alternative will conply with the LDRs
through a treatability variance for any contaminated soils and debris that woul d have to be
treated with the QU #2 soils and sedi nents.

10.3 COST EFFECTI VENESS

The estimated cost of EPA's selected renedy is approxi mately $1,500,000. This cost does not
include the RD sanpling activities because the specific details of the study have not been
determ ned. The RD study woul d be required regardl ess of the alternative selected; therefore, it
woul d not affect the selection process. Cost effectiveness is determ ned by conparing the cost
of all alternatives being considered with their overall effectiveness to determ ne whether

the costs are proportional to the effectiveness achieved. EPA evaluates the increnmental cost of
each alternative as conpared to the increased effectiveness of the remedy. The sel ected renedy,
Alternative 3, was chosen for its high degree of effectiveness at reducing the nmobility,
toxicity, and volune of the contaminants and its long-termprotectiveness for the ecosystem In
addition, alternative 5 is the | east expensive of the alternatives that neet the threshold
criteria.

10. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

EPA bel i eves the selected renedy is the nost appropriate cleanup solution for Operable Unit# 3
of the G ba-Ceigy Site and provi des the best bal ance anong the evaluation criteria of the



remedi al alternatives evaluated. This renmedy provides effective protection in both the
short-termand long-termto potential human and environnental receptors, is inplenentable, and
is cost-effective.

Thermal treatnent of the highly contam nated soils that exceed 500 ppm DDTR, with pre-treatnent
options proven effective during the design, and in-situ biorenediation of the nore ecologically
sensitive areas contam nated soil, if proven effective during the design, will effectively
reduce and/or elimnate the nmobility of hazardous waste and hazardous substances to the

envi ronnent .

10. 5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The statutory preference for treatnment will not be net because the selected renedy only treats
the contam nated soils/sedinents that exceed 500 ppm DDTR and the contamination that exist in
the ecologically sensitive areas. In addition, the selected remedy allows for the rel ocation of
the contam nated soils that are bel ow 500 ppm DDTR to subsurface areas of QU #2. The rel ocation
of the soils and sedi nents bel ow 500 ppm DDTR renoves a principal threat posed to the ecosystem
wi t hout exceedi ng QU #2 subsurface treatnent |evels which were generated to ensure the
protection of groundwater.

11.0 DOCUMENTATI ON CF S| GNI FI CANT CHANGES

Fol | owi ng the issuance of the Proposed Pl an, changes have been nmade to the preferred alternative
in response to comments submtted to EPA during the public coment period. The Proposed Pl an
identified in-situ biorenediation as an alternative for addressing contamination in the nore
ecol ogical ly sensitive areas (swanp and bottom and hardwood forest). One commenter, raised the
concern that in-situ biorenediation that is being considered for the renediation of DDTR could
have an adverse effect on Mercury in areas where the DDTR and Mercury are co-mngled (the swanp
areas). The commenter expressed concern that biorenediation of the DDTR in the swanp areas
coul d cause nercury to becone nore bioavailable to organisns in the area. Additional concern was
raised regarding the ability of the in-situ biorenediation to reduce DDD and DDE to acceptabl e
levels in a tinely manner. The difficulty in keeping conditions favorable for effective

bi orenedi ati on during seasonal changes (dry season to flood season) was questioned. Based on

t hese concerns, the scope of RD studi es has been expanded

The additional Renedi al Design Studies shall acconplish the follow ng objectives:

1. The renedial design studies will provide the baseline | evels which will be used to nonitor
the long-termeffectiveness of the renediation

2. To determine if it is necessary to nodify cleanup goals in different areas of the floodplain
based on ecol ogical sensitivity (i.e., To avoid the unnecessary destructi on of habitats that
may be irreplaceabl e by bal ancing the effects of the contamnants with the effects of the

cl eanup) .

3. To select appropriate species to be used for neasuring the effectiveness of the remedy. To
establ i sh performance standards or naxi mum contam nant |evels in those species to determne
when site renediation is successful. Substantial progress in achieving perfornance

standards rmust be shown within five (5) years of attaining soils/sedinents cleanup goals.

If substantial progress is denonstrated, an additional five (5) years will be allowed to

reach performance standards. "Substantial Progress" shall be defined during the initia

phase of the Renedial Design (i.e., RDRA negotiations or RD Wrkplan and Additi onal Studies

Wor kpl an) .



4. No later than the subm ssion of the RD Additional Sanpling Report, G ba-Ceigy nust be able
to denonstrate to EPA's satisfaction that in-situ biorenmediation will provide sufficient and
tinely degradation of all DDTR In addition, G ba-Geigy nust denonstrate the tinely

degradati on of DDTR w thout causing significant inpact to the shallow tree roots of the

bott om and hardwood forest or without increasing the rate of nethylation of mercury in areas

where the wastes are commngled. |f Gba-Geigy is unable to denonstrate to EPA's

satisfaction that in-situ biorenediation will achieve all of the renedial goals for the

area(s), objective #2 of the Renedial Design study below will be used to address the

area(s).

5. The results of the RD sanpling activities report and any significant decisions (including
but not limted to nodification of cleanup |evel or inplenentation of perfornmance
standards) made by EPA in consultation with ADEM will be released to the public in a fact
sheet, ESD or ROD Amendrent

In addition, the proposed plan the listed the treatnent levels for DDT and its netabolites (DDT
- 503 ppm DDD - 675 ppmand DDE - 1653 ppn) and indicated that excavated soils and sedi ments
fromthe floodplain that did not exceed these nunbers could be used as subsurface backfill in
the QU #2 areas.

In an effort to sinplify the field anal yses the | anguage in the ROD has been revised as foll ows:
Soi|l excavated fromthe floodplain (QU #3) at is bel ow 500 ppm DDTR nay be used as subsurface
backfill for excavated areas of QU #2. Prohibiting the placenent of soil or sedinent with
concentrations greater than 500 ppm DDTR wi | | ensure that subsurface treatnent |evels
established in the QU #2 ROD for the protection of groundwater will not be exceeded.



APPENDI X A
Responsi veness Summary
G ba- Geigy Superfund Site
Ml nt osh, Washi ngton County, Al abanma

The U.S. Environmental Protection Agency (EPA) held a public coment period from Decenber 15,
1994 to January 14, 1995 for interested parties to comment on EPA's Proposed Plan (PP) for the
C ba-Ceigy Site. The comment period included a public neeting on January 20, 1995, conducted by
EPA and the Al abana Departnent of Environnmental Managenent (ADEM), held at the Ml ntosh Town
HalI. The meeting presented the results of the studies undertaken and the preferred renedi al
alternative for remediation of the contaninated nmedia at the Site.

A responsi veness summary is required by CERCLA (Superfund) Section 117, and it is policy to
provide a summary of significant public comments and concerns about the Site, as raised during
the public comment period and the public neeting, and the Agency's responses to those concerns
Al comrents sunmmarized in this document have been factored into the remedy sel ecti on process
for cleanup of Qperable unit Three at the Site

Thi s responsi veness summary for the Cba-CGeigy Site is divided into the foll owi ng sections:

l. Overview. This section discusses the recoomended alternative for renedial action and
the public's reaction to this alternative.

1. Background on Community | nvol vement and Concerns: This section provides a brief history
of comunity interest and concerns regarding the Cba-CGeigy Site

1. Summary of Maj or questions and Comments Received During the Public Comment Period and
EPA's and ADEM s Responses: This section presents the witten coments subnmitted during
the comment period and provi des EPA's responses to these coments.

V. Remai ni ng Concerns: This section di scusses community concerns that EPA should be aware
of in design and inplenmentation of the remedial alternative for the Site

l. Overvi ew

The preferred renmedial alternative was presented to the public in a proposed plan / fact sheet
on Decenber 15, 1994. The recomended al ternative addresses the source of contam nation in the
floodpl ain by renmoving/treating the contam nated waste that exceed the cleanup |evels

This operable unit is the final of four operable units at the G ba-Ceigy Sites
The nmaj or conponents of the selected renedy for operable unit three include:

. Excavati on of approxi mately 2500 cubic yards of soil and sedi nent above the cl eanup
level, 15 ppm DDTR 15 ppm DDTR has been determned to be the best bal ance of
protection for the environnent. Excavated soil and sedinent would be thernally
treated with the QU #2 and QU #4 soil if the concentrations is above 500 ppm DDTR
Previ ous RODs for cU #2 and QU #4 were signed that required excavation and thernal
treatnment of soil that exceeded cleanup | evel s which were generated to ensure the
protection of groundwater.



Soi|l excavated fromthe floodplain (QU #3) that is bel ow 500 ppm DDTR nay be used as

subsurface backfill for the excavated areas of QU #2.

. Backfilling the excavated areas with clean fill.

. In-situ biorenediation of approximately 10 acres of the nore ecologically sensitive
areas (cypress swanp(s) and bottom | and hardwood forest) that exceed the cl eanup
level. if Cba-CGeigy denonstrates to EPA's satisfaction that in-situ biorenediation
will provide sufficient and tinely degradation of all DDTR wi thout increasing the
rate of methylation of nercury in areas where the wastes are coramngled. |If

C ba-Ceigy is unable to denonstrate to EPA's satisfaction that in-situ
bi orenedi ation will achieve all of the renmedial goals for the area(s), the ares(s)
wi Il be addressed by objective #2 of the Renedi al Design Study (bel ow).

. Conducting Renedi al Design studies to acconplish the follow ng objectives:

1. To provide the baseline | evels which will be used to nonitor
the long-termeffecti veness of the renediation;

2. To determine if it is necessary to nmodify cleanup goals in
different areas of the floodplain based on ecol ogi cal
sensitivity (i.e., To avoid the unnecessary destruction of
habitats that nmay be irrepl aceabl e by bal ancing the effects of
the contaminants with the effects of the cleanup); and,

3. To sel ect appropriate species to be used for neasuring the
effectiveness of the renedy. To establish perfornance
standards or naxi mum contami nant levels in those species to
determ ne when site renediation is successful.

Based on the results of the Renmedi al Design studies, the cleanup | evel nmay be adjusted.

If adjustnents to the cleanup | evel are nade, such adjustnents will be published in a fact
sheet, ESD, or ROD Anendnent.

1. Background on Community | nvol vement and Concern

The Mclntosh community has been aware of the contamination problemat the Cba-CGeigy Site for
several years. EPA distributed the first fact sheet to the public in August of 1989.

A public neeting was held on Decenber 20, 1994 in Ml ntosh Al abama. At this neeting
representatives from EPA discussed the results of the Ecol ogi cal Assessnent Report, presented
t he recomrendati on of EPA and ADEM for cl eanup of the floodplain, answered questions and
addressed community concerns.

Based on the comments received during the cormment period, the public supports the approach for
remedi ation of the floodplain at the Cba-Ceigy Site.

1. Summary of Maj or Questions and Comments Received During the Public Comment Period and
EPA's or ADEM s Responses

The foll owi ng comments were nmade by concerned citizens in reference to the Proposed Pl an
addressing the contamnation in QU #3 at the Site. The Proposed Plan was released to the public
in Decenber 1994.



Comment :

1. A commenter was concerned that excavating soil/sedi ment that exceeded the fl oodplain
cleanup goals and using it as backfill in excavated areas from QU #2 and QU #4 woul d not be
protective for the other areas

Response:

The soil fromthe ditch or any other area that exceeds the cleanup goal in the floodplain would
be excavated to ensure the protection of the environnent/ecosystem The soils/sedinents cl eanup
levels for QU #2 and QU #4 are based on the protection of groundwater. Since the nunbers to
protect the environnment are nore conservative than the nunbers to protect the groundwater, it is
likely for soils sedinments to exceed the floodplain cleanup goals and be acceptabl e for backfil
in the upland areas.

Conmmrent :

2. A commenter was concerned that the renedy we are selecting to address the contam nation
may not be safe 20 years £rom now since 20 years ago, when C ba-CGeigy buried this material, it
was | egal .

Response:

Based on the current infornation and environnental regul ations, we believe this renedy provides
the best bal ance of the nine criteria as it reduces the principal threat in the floodplain. 1In
addition, periodic nmonitoring will be conducted to nonitor the effectiveness of the remedi ation
If the current environnental regulations change and the renedy is no | onger protective

nodi fications will be made to the renmedy to ensure protection to hunman health and the

envi ronnent .

Comment :

3. A citizen expressed concern about eating fish near the Gba-Geigy and Ain Chenicals
since the Health Departnent issued a fish advisory recommended that the amount of fish
consunption be reduced and EPA has not nmde a statenent.

Response:

EPA rel eased the final report on a study on the Mobile River. The report indicated that the
stretch of the Tonbi gbee River near the G ba-Geigy and AQin chemcal plants mght present an
excessive risk only to a subsistence fisherman eating fish caught in this area. The Al abama
Departnent of Public Health (ADPH) will determ ne the need for any statenments on fish
consunption

Comment :

4. A comment er expressed a concern about EPA selecting a cl eanup nunber of 15 ppm for DDTR
in the floodplain although our nodels indicate that 1 ppm DDTR woul d be a safe cl eanup nunber

Response:
Al t hough excavating to 1 ppm DDTR woul d all ow EPA to say with confidence that the concentrations

of DDTR | eft would not cause any harmto the plants and aninmals in the floodplain, the volune of
soils and sedinents that woul d have to be renbved to reach 1 ppm DDTR woul d kill many of the



plants and aninals we are trying to protect. 1In addition, based on the current information, EPA
has determ ned that excavating to 15 ppm DDTR woul d provi de the best bal ance of renoving soils
and sedinments that nmay cause harmto plants and aninals while allowing areas with I ow | evel s of
contami nati on and heal thy ecosystens to renmin undi sturbed. Additional sanples will be collected
and anal yzed to ensure that 15 ppmDDTR is protective. The final cleanup nunber nay be adj usted
based on the results of the studies. |f the cleanup level is adjusted the public will be
notified by a fact sheet, ESD or a ROD anendnent.

Comment :

5. A concerned citizen asked how nuch the cost of the renmedy woul d change if the cleanup
nunber s changed.

Response:

At this tine EPA has not estinmated how nuch the cost would change if the cl eanup nunber changed.
However, if the results fromthe additional studies indicated that the cl eanup | evel needed to
be changed, the new cl eanup | evel and associ ated cost woul d be presented in a fact sheet and
rel eased to the public.

Comment :

6. A concerned citizen wanted to know when actual work in the field would begin at the
Cba-Ceigy Site.

Response:

The current schedul e projects construction field activities to begin early 1997. However, EPA,
ADEM and G ba-Geigy are currently |l ooking for ways to begin the construction activities around
m d-year of 1996.

Comment :

A commenter was concerned that another federal or state agency would require that additional
work be conducted after the ROD is inplenented.

Response:

EPA nekes every effort to incorporate or address all concerns of federal and state agencies to
select final cleanup renedies. EPA will nonitor the site to insure that the renedy renains
protective. However, EPA does not regul ate other agencies' actions

Comment :

8. A comment er expressed a concern for the decrease in property value of the hones in
Mclntosh. He indicated that he believed the two Superfund Sites in the town were the cause for
the property val ue decrease and he wanted to know when woul d the site could be deleted fromthe
NPL.

Response:
EPA is continuing to | ook for ways to nake cl eanups nore efficient and cost effective. It is

our goal to conduct quality cleanups in the shortest tine possible. EPA will consider deleting
the site as soon as protection of people and the environnent have been achi eved.



Comment :

A commenter indicated that the Health Departrment and EPA were giving conflicting infornation
since the fish advisory issued by the health departnent discouraged eating |arge anmounts of
fish caught near the din Basin (adjacent to the G ba-Ceigy floodplain) and EPA has not
indicated that the fish are significantly inpacted.

Response:

The two agencies have different responsibilities. EPA s responsibility is to informyou of the
inpact the contamination fromthe site nay have on the fish and to reduce risks related to the
contam nants. The Health Departnment is responsible for determining if it is safe for you to eat
the fish. Therefore, the two agencies provide information on different aspects of the

cont am nat i on.

V. Remai ni ng Concerns

The community's concerns surrounding the G ba-Geigy Site will be addressed in the follow ng
areas: continued community relations support of the ongoing Qperable Unit #2 and % Renedi al
Desi gn/ Renedi al Action (RDYRA) activities and comunity relations support for the upconing
Qperable Unit #3 RO RA activities.

Community relations will consists of making available final docunents (i.e., Renedial Design

Wor kpl an, Renedi al Design Reports,etc.) in a tinely nmanner to the local repository. Al so,

i ssuance of fact sheets to those on the nmailing lists will further provide the comunity with
proj ect progress and a schedul e of events. The comunity will be nade aware of any princi pal
desi gn changes nade during the project design. |If at any tinme during the RIY RA new i nformation
is revealed that could affect the inplenentation of the renmedy or if the remedy fails to achieve
the necessary design criteria, the Record of Decision nmay be revised through anendnent or an
expl anation of significant difference to incorporate new Technologies that will attain the
necessary perfornance criteria.

Community relations activities will remain an active aspect Throughout the remai nder of the
remedial activity at this Site.
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CONCURRENCE LETTER

ADEM <I M5 SRC 0495244H>

DEPARTMENT COF ENVI RONVENTAL NMANAGEMENT

MAY 10 2 04 PM ' 95 Fob Jarnes, Jr.
REG ONAL BRANCH Cover nor
John M Smith, Director May 1, 1995
Mai | i ng Address:
PO BOX 301463
MONTGOVERY AL M. Charles L. King, Jr.
36130- 1463 Renmedi al Project Manager
Sout h Super fund Branch
Physi cal Address: U S. Environnental Protection Agency
1751 Cong. W L. 345 Courtland Street, NE
Di cki nson Drive Atlant, GA 30365
Mont gonery, AL
36109- 2608

(334) 271-7700
FAX 270-5612 RE: C ba- Gei gy Corporation Superfund Site
Draft Record of Decision
Qperable Unit No. 3 - Floodplain
Field Ofices:

110 Vul can Road Dear M. King:

Bi r m ngham AL

35209- 4702

(205) 942-6168 ADEM has reviewed the referenced Draft Record of
Deci sion. Based on our review, we concur with the

FAX 541- 1603 Draft Record of Decision without further coments.

400 Wl |l Street, NE

P. O Box 953 If there are questions regarding this nmatter, please
contact M. C. H Cox of Special Projects at (334)
260- 2785.

Decatur, AL

35602- 0953

(205) 353-1713

FAX 340- 9359 Si ncerely,

2204 Perineter Road

Mobile, AL

36615- 1131 <I M5 SRC 0495244] >

(334) 450- 3400 John M Snith

FAX 479- 2593 Director
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STATE OF ALABAVA
DEPARTMENT CF PUBLI C HEALTH

DONALD E. WLLIAVBON, MD. * STATE HEALTH OFFI CER
April 14, 1995

Charl es King, RPM

U S. Environnental Protection Agency
Regi on IV, SSRB

345 Courtland Street, NE

Atlanta, Ceorgia, 30365

Dear M. King,

| appreciate the opportunity to reviewthe Draft Record of Decision for Qperable Unit #3 for the
G ba- Gei gy Corporation Chem cal Superfund Site, CERCLIS No. ALD001221902. The Al abanma
Departnment of Public Health (ADPH) concurs with the selected remedy (Alternative No. 3-Treatnment
of Excavated Soils Conbined with In-Situ Biorenediation) for Qoerable Unit #3. ADPH feels that
this nmethod is both protective of hunan health and the environnent.

If you have questions regarding our views of any of the selected renedies, please call ne or
Brian J. Hughes, Ph.D., at (334)613-5347.

Si ncerely,

<| MG SRC 0495244K>

Nei | Dani el |

Geol ogi st

Ri sk Assessnent Branch
/ nd
cc: Ri chard Kauf f man

Admini strative Ofices: Normandale Mall, 572 E. Patton Avenue, Montgonery, A abanma 36111
Mai | i ng Address: 434 Monroe Street, Mntgonery, Al abana 36130- 3017



